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ABSTRACT 
Introduction: Recommended sun protection (and therefore skin 
cancer prevention) strategies include wearing hats and protective clothing, 
shade-seeking and sunscreen use. The main aim of this study was to 
examine sun protection behaviours in an adult sample of the Nambour 
community in South East Queensland, and to determine how these 
behaviours vary by t5^pe of outdoors activity and by season. 
Methods: This study was nested within the Nambour Skin Cancer 
Prevention Trial and 300 people were randomly chosen to participate. Data 
were collected in 1995 for two weeks in winter and summer respectively, 
and participants used a diary to record their outdoor activities, their clothes 
and sunscreen use (discretionary users [sunscreen controls in the trial] 
only). A questionnaire in 1996 provided information about attitudes and 
knowledge about sun protection and skin cancer. 
Results: The commonest outdoor activities during recorded weeks were 
outdoor household tasks and car travel. There was no difference in the 
median total time spent outdoors in summer compared with winter though 
seasonal differences in the median time spent outdoors in some activities 
were seen. Women tended to participate in "traditional" female endeavours 
of shopping, household tasks and walking, whereas men were engaged more 
often in paid outdoor work and sports. 
Hat wearing (73%) and shade seeking (82%) were the most common 
methods of sun protection, but two-thirds of people who wore a hat or 
sought shade did so for less than half their total time outdoors. Frequencies 
of use of hats and shade were significantly higher in summer than in winter 
(hats: 75% vs 59% respectively, p=0.001; shade: 85% vs 77%; p=0.016). 
Sunscreen was used by 40% of those studied with no seasonal difference 
seen. Long-sleeves were worn by only 17% of people in summer and 
generally for less than half their time outdoors. 
Significantly more men than women wore a hat in summer (85% vs 69%; 
p=0.005) and winter (68% vs 48%; p=0.002), and hat wearing increased 
with age. On the other hand, significantly more women than men used 
sunscreen (summer: 37% vs 19%, p=0.034, winter: 44% vs 20%, p=0.007) 
and sought shade (84% vs 72%; p=0.016) (winter only). About a quarter of 
men but only a tenth of the women wore long sleeves in summer (p=0.007). 
Sun protection methods and skin type were not associated, although people 
with skin that 'burns then tans' were more likely to wear a hat and seek 
shade in summer than in winter. 
There were some significant seasonal differences in use of sun protection 
for certain activities. Hats were worn significantly more in summer than 
winter for outdoor household tasks (85% vs 60%), car travel (76% vs 38%), 
walking (76% vs 42%) and water-related activities (69% and 37%). Shade 
was also sought more in summer compared with winter for paid work (76% 
vs 57%), social activities/recreation (82% vs 58%), and water-related 
activities (70% vs 30%). Significantly more people used sunscreen in winter 
compared with summer before shopping (92% vs 33%), outdoor household 
tasks (89% vs 52%) and social/recreational activities (90% vs 10%). 
11 
Conclusions: In this study, based in Nambour, Queensland 
men were more likely to wear hats than women, and women were more 
likely to use sunscreen and seek shade. Overall the proportion of time spent 
outdoors when these measures were employed appeared insufficient to 
adequately protect the skin from the sun, especially in a sub-tropical 
winter, though some factors that affected degree of skin protection from the 
sun were not studied in this project. Health education messages in 
Australia need to emphasise the use of sun protection year-round and not 
just in summer. Ongoing research to monitor and evaluate the use of sun 
protection practices in the Australian population is essential. 
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1 INTRODUCTION 
The sun is our life source, it provides us with the means to grow the food we 
eat, air to breathe and light with which to see, so that we may go about our 
daily lives. Sunlight contains ultraviolet radiation, radiation that is 
responsible for sunburn and skin cancer. The earth's stratospheric ozone 
layer absorbs most of the ultraviolet radiation B (UVB) in sunlight, but as 
progressively greater amounts of UVB are currently reaching the earth's 
surface due to the depletion of the ozone layer, the incidence of non-
melanoma skin cancer (NMSC) is predicted to rise further (Herlihy et al., 
1994; Kricker et al., 1994; Marks, 1995; Slaper et al., 1996). 
The ultraviolet spectrum is divided into three categories - ultraviolet A 
(UVA) (315-400nm), ultraviolet B (UVB) (280-315nm) and ultraviolet C 
(UVC) (100-280nm) (CIE, 1987). Exposure to UVB is the leading cause of 
nonmelanoma skin cancers (NMSC), modified by hereditary factors such as 
the colour of hair and skin (Giles and Thursfield, 1996; Kricker and 
Armstrong, 1996; Kricker et al., 1994; Miller and Weinstock, 1994; Staples 
et al., 1998). Basal cell carcinoma (BCC) and squamous cell carcinoma 
(SCO are the two commonest type of skin cancer. 
Australians, and in particular Queenslanders, are exposed to a 
preponderance of UVB as greater amounts of UVB in sunlight reach the 
earth's surface at low latitudes, especially in the 10am-3pm period of the 
day (Cummings et al, 1997; lARC, 1992; Kricker et al., 1994; Staples et al., 
1998;Zanettie^aZ., 1996). 
The Australian Institute of Health and Welfare (AIHW) in its 1996 
statement 'Australia's Health' reported that the incidence of NMSC is on 
the rise: in the 1989-90 period in Australia 135,000 NMSC were diagnosed 
in Australia and 300 people died from NMSC (AIHW and AACR, 1998; Giles 
and Thursfield, 1996). This translates to an enormous burden on the 
medical system in Australia both fiscally and on services. The burden on 
the community, results from; work time lost for both patient and employer, 
and the patients' pain and discomfort after treatment (Baade et al., 1996; 
Frost and Green, 1994; Kricker et al., 1994). 
Australia's climate allows an active, outdoor lifestyle for both occupational 
and recreational pursuits; this leads to high levels of ultraviolet radiation 
exposure and therefore a high risk of developing NMSC compared with 
those of colder climes. Preventing the formation of NMSC would relieve the 
burden of costs on the whole community of the treatment of these lesions. 
Avoiding sun exposure at peak UV times, wearing protective clothing, using 
sunscreen and seeking shade are all strategies that may be utilised to 
prevent the excessive sun-exposure which leads to the formation of NMSC. 
There have been no longitudinal studies examining sun protection 
behaviours in the community at large. Additionally, seasonal patterns of 
sun protection behaviours have not been studied. This project will address 
these issues in the context of the Nambour Trial (Green et al., 1994), 
allowing the identification of outdoor activities in summer and winter for 
which sun protective behaviours appear to be less than recommended 
guidelines (Cummings et al., 1997; Lim and Cooper, 1999; Marks, 1990; 
Robinson et al., 1997). These results should help to inform future public 
health sun protection strategies. 
2 LITERATURE REVIEW 
In white-skinned populations skin cancer, specifically non-melanoma skin 
cancer (NMSC), is the most commonly occurring cancer (Baade et al., 1996; 
Miller and Weinstock, 1994; Rossi et al, 1995; Staples et al, 1998). In the 
United States, Rossi et al (1995) found the occurrence of skin cancer was 
equal to all other cancers. In Australia, the mortality rate for NMSCs is 
low, 0.85% of all deaths in 1990 were attributable to NMSC (mostly SCO 
(Kricker et al., 1994). However the costs associated with NMSC (including 
the personal costs of treatment in terms of pain and disfigurement, and 
medical costs to both the individual and community) are substantial (Baade 
et al, 1996; Frost and Green, 1994; Kricker et al, 1994; Rossi et al. 1995). 
For example, in Australia alone, the financial burden to the community has 
been estimated at $400 million annually (Baade et al, 1996; Frost and 
Green, 1994). 
Prevention of the development of NMSC by reducing the amount of UVR 
reaching the skin is the ideal strategy to reduce the burden to the 
community (Cummings et al, 1997; Marks, 1996). 
2.1 Solar Keratoses and Non-melanoma Skin Cancer 
Solar keratoses (SK) are benign, dysplastic epidermal lesions and are the 
strongest predictors of both basal cell carcinomas and squamous cell 
carcinomas (Frost and Green, 1994). Typically SKs are discrete, variably 
erythematous lesions with a dry scaly surface usually less than one 
centimeter in diameter and arising on chronically sun-exposed areas such 
as the face and the backs of hands. They are often asymptomatic but 
occasionally cause local irritation or tenderness. Histologically the 
epidermis is thickened, and the cells exhibit marked heterogeneity of the 
shape and size of the cell and nucleus and are frequently less basilophilic 
than normal (Marks, 1995). 
Clinically, SCCs may appear as warty nodules or plaques, sometimes eroded 
or ulcerated (Preston and Stern, 1992). These thickened lesions may be 
tender to touch, grow rapidly over a period of months and reach 
centimeters in diameter if left untreated. SCCs are usually found, like SKs, 
on the sun-exposed areas of the head and neck, back of hands. 
BCCs, the most common NMSC, are reddish, thickened lesions sometimes 
seen as a lump or an ulcer that does not heal. These lesions often grow 
slowly and painlessly over a period of years. They are frequently found on 
the face but also on the trunk and limbs (Preston and Stern, 1992). 
2.2 Skin Cancer Rates 
Australia, and in particular Queensland, has the highest skin cancer rates 
in the world (Green et al, 1988). Few cancer registries in Australia 
routinely collect information on NMSC as they are so common in this 
country, and often treated destructively by general practitioners without 
histological confirmation (Green et al, 1996; Kricker et al, 1994; Marks, 
1995). Some countries use incidence estimates based on population sample 
surveys as accurate figures are hard to obtain (Marks, 1995; Miller and 
Weinstock, 1994), while others have conducted special surveys to obtain 
skin cancer incidence (Green et al, 1996; Kricker et al, 1990; Staples et al, 
1998). In Australia these have confirmed that NMSCs are the most 
commonly occurring cancers outnumbering all other cancers with a ratio of 
two to one (Giles and Thursfield, 1996; Kricker et al, 1994). The AIHW in 
1998 reported the rate to be eight times that of the next most commonly 
occurring cancer in men (prostate) and seven times the next most common 
female cancer (breast). 
A survey based in the town of Geraldton, Western Australia measured the 
prevalence and then estimated the incidence rate for the preceding twelve 
months. The estimated incidence rate of NMSC was 1560/100 000 person-
years, with the incidence rate of BCC estimated to be 1335/100 000 person-
years (Kricker et al, 1990). 
The community of Nambour in Queensland, has also been the focus of 
special skin cancer surveys for more than the past decade. The first 
estimates of skin cancer incidence from this community were among the 
highest ever recorded at 2398/100 000 per year in men and 1908/100 000 
per year in women (Green and Battistutta, 1990). After 6 years of follow-up 
of this cohort, more precise skin cancer incidence measures were obtained 
and found to be higher at: 2528/100 000 men and 1676/100 000 women 
(Greened a/., 1996). 
Due to increasing levels of UVR reaching the earth's surface (as a result of 
the depletion of the earth's stratospheric ozone layer), the incidence of 
NMSC is predicted to continue rising (Hill and Boulter, 1996; Staples et al, 
1998; Thompson et al, 1993). This is despite present knowledge of the 
dangers of sun exposure, suggesting that public health education strategies 
concerning UVR is failing to reach the population effectively. One reason 
may be fashion magazines that portray glamorous models with suntans as 
role models, and some emphasise ways to obtain a 'safe' tan (George et al, 
1996). 
2.3 Risk Factors 
2.3.1 Age and Sex 
Both BCCs and SCCs occur more often with increasing age (Giles and 
Thursfield, 1996; Kricker et al, 1990; Marks, 1994; Sober and Burstein, 
1995; Staples et al, 1998) BCCs are rare under 20 years and SCCs are rare 
under 40 years (Kricker et al, 1994). This is consistent with accumulation 
of UVR being a risk factor for NMSC, as the older age groups have had 
greater UVR exposure. 
Men have a higher incidence of BCCs after 40 years of age than women but 
lower before the age of 40. This may be due to the differing patterns of sun 
exposure and the fact that younger women seek medical treatment earlier 
than men (Kricker et al, 1994; Kricker et al, 1990; Staples et al, 1998). 
2.3.2 Skin Type 
A number of heritable factors have been shown to be strongly associated 
with skin cancer risk. People whose skins are susceptible to sunburn (or 
only develop a light suntan after sun exposure), such as those with fair 
skin; freckly skin or red hair, have at least double the risk of developing 
skin cancer compared with people who inherit darkly pigmented skin or 
who can develop a deep tan without burning (Cummings et al, 1997; lARC, 
1992; Kricker et al, 1994; Marks, 1994; Sober and Burstein, 1995). 
2.3.3 Ultraviolet Radiation 
UVB is the part of the UV solar spectrum that is inversely associated with 
latitude and which is mostly responsible for the development of carcinoma 
of the skin. 
Cumulatively about 60% of the daily UVR (UVB) reaches the earth's 
surface between 10am and 2pm and it has been suggested that the daily 
UVB dose during an Australian summer is four-fold higher than in winter. 
The variation by latitude on the east coast of Australia (9°S compared with 
40° S) is between 1.5 (winter) and 2.5 fold (summer). In contrast, the 
amount of UVA reaching the earth's surface remains fairly constant 
throughout the day and season (Battistutta, 1998). 
One of the most common measures of UVR dosage is expressed in biological 
terms of the minimum amount of UVR required to produce skin erythema 
(reddening of the skin), that is, the minimum erythemal dose or MED. 
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An action spectrum, is a plot of the relative effectiveness of radiation of 
different wavelengths that produce a biological effect (the more effective 
the wavelength, the fewer photons required). The erythemal action 
spectrum is determined by the MED as the endpoint, and varies according 
to the individual, the intensity of the UVR and the duration of the 
exposure. A reference action spectrum has been produced by McKinlay and 
Diffey (1987) and endorsed by the International Electrotechnical 
Committee. 
The shorter UVB (280-320nm) wavelengths do not penetrate the skin as 
deeply as the UVA (320-400nm) wavelengths and are more effective at 
producing erythema. Repetitive exposure to UVA wavelengths causes 
premature aging and wrinkling of the skin (Kimlin and Parisi, 1999). 
The average total daily erythemal UVR in Brisbane on a mid-summer day 
in January has been estimated at 23.8 MEDs and 7.8 MEDs in mid-winter 
(Gies et al, 1994). For example, a fair-skinned person will experience 
sunburn after lOmins outdoors in the noon-time sun on a summer day in 
Brisbane. The MEDs associated with exposure to UVA are about 1000 times 
higher than the number associated with UVB exposure (Diffey, 1991) 
UVA may potentiate the carcinogenic effects of UVB in the development of 
NMSC (Cummings et al, 1997; Farmer and Naylor, 1996; Marks, 1995). If 
UVB is removed by a barrier such as glass, then UVA wavelengths provide 
significant exposure to erythemal UV, with the subsequent accumulation of 
UVA potentiating the carcinogenic effects of UVB in the development of 
NMSC in humans (CIE, 1987; Parisi and Wong, 1998). 
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The exact nature and timing of the exposure to sunlight necessary to induce 
NMSC is unknown (Marks, 1994; Staples et al, 1998). It has been shown 
that high doses of UVR accumulated over many years are the major risk 
factor for SCC (Rosso et al, 1996), whereas infrequent high exposure to 
UVR (sufficient to cause sunburn), particularly in childhood, may be the 
major risk factor for BCC (Gallagher et al, 1995; Kricker et al, 1995; 
Staples c^aZ., 1998). 
SKs are a marker of an increased risk for NMSC (Frost and Green, 1994; 
Sober and Burstein, 1995). The prevalence of SKs increases with age and 
they are more common in males than females (Frost and Green, 1994) and 
in people with a history of heavy outdoor sun-exposure, usually 
occupational or recreational (Sober and Burstein, 1995). 
2.4 Sun Protection Strategies 
The period of the sun's peak UVR varies with geographical location 
(Cummings et al, 1997), and in Australia on a clear day, approximately 60% 
of the total daily UVR occurs in the four hours around noon (Borland et al, 
1992). Public health education campaigns currently advocate four main 
strategies for sun protection: - avoiding being outside for the peak UVR 
times of between 10 and 2pm; covering the skin with protective clothing 
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and hats; using sunscreen; and seeking shade (Cummings et al, 1997; Lim 
and Cooper, 1999; Marks, 1990; Robinson et al, 1997). 
2.4.1 Avoiding the sun 
Australian researchers conducted a survey of people between the ages of 14 
and 69, by telephone in the summer of 1988/1989 and again in 1991/1992. 
They reported a significant reduction in the mean time spent outdoors (the 
previous Sunday between 11am and 3pm) in 1991/1992 compared to 
1988/1989 (p < 0.01). (Baade et al, 1996). Females spent less time outdoors 
in the 1991/92 survey between 11am and 3pm than did the males (95.9 min 
vs 122.5 min, p < 0.05), but teenagers showed the greatest overall decrease 
in the mean time spent outdoors (20.4min; p < 0.01). 
In 1990, an Australian study surveyed adolescents aged between 13 and 15 
years from 3 different Australian locations. More than half of the 
adolescents spent more than 2 hours outside during the peak UVR period 
between 11am and 3pm on the survey weekends (Fritschi and Green, 1995). 
There was however a high variability in their activities from one weekend 
to the next. 
Broadstock et al in 1990, sampled teenagers aged 12 to 17 attending schools 
in Victoria Australia. These researchers reported that for 64% of their 
teenage population the greatest proportion of time spent outdoors on sunny 
days in summer was between 11am and 3pm. 
Although avoiding peak UVR times is advocated as a sun protection 
strategy, Robinson et al in 1992, in a study of people with a history of skin 
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cancer in the USA found that an intervention to promote a change in 
outdoor habits (to avoid the midday sun) could not be maintained after 2 
years. 
2.4.2 Hats and Protective clothing 
Frequency of wearing hats and protective clothing 
Wearing hats and clothing outdoors is another sun protection strategy 
which may be used in conjunction with other sun protection strategies such 
as either sunscreen or shade seeking (Baade et al, 1996; Cummings et al, 
1997; Lim and Cooper, 1999). Clothing (54%) was reported as the next most 
utilised sun protection strategy after sunscreen (74%) in a general practice 
survey of patients over 16 years of age in South Australia (Martin, 1995). 
An Australian telephone survey of people between 14 and 69 was conducted 
in the 1991/92 Australian summer, and although protective clothing was 
not discussed, it was found that 56% of those surveyed wore a hat on the 
previous weekend (Baade et al, 1996). This was a significant increase 
compared with a previous poll in 1988/89 where 46% of the people wore a 
hat. Hats were worn by more males than the females; and more of the 
teenagers and older people than the younger adults in 1991/92 survey 
compared with the 1988/89 survey (Baade et al, 1996). 
In the warmer, tropical climate of Darwin in Australia's Northern 
Territory, Whiteman et al (1994) conducted a survey of the attendees of a 
weekend outdoor market in 1992. The survey took place during peak UV 
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times of 11am and 1pm, and they found only 28% of this sample wore a hat, 
yet hat-wearing was the most popular sun protection measure utilised in 
this sample. Long trousers were worn by only 10% of the market attendees 
and 3% wore long-sleeved shirts. 
In the New Zealand summer of 1994, a telephone poll was conducted to ask 
respondents aged 15 years and over about their activities and relevant sun 
protection the previous weekend. There were 38% of this sample who 
reported wearing a hat the previous weekend (McGee etal, 1995). 
In 1990 the Queensland Education Department introduced a policy into the 
primary schools of 'No hat! No play!' As a result of this policy, hat wearing 
is compulsory for primary school students if they wish to play outside of the 
covered areas. Fisher et al (1996) in a survey in 1991 of Queensland school 
students in grades seven, nine and eleven reported the primary school 
students in their sample were more likely to wear a hat during the school 
lunch break than at the weekend (boys: 94% vs 69%; girls: 80% vs 51%). 
This was converse for the secondary school students (boys: 51% vs 54%; 
girls: 20% vs 30%) (Fisher et al, 1996). 
Effectiveness of wearing hats and protective clothing 
Hats with a broad brim (at least 8cm) afford the greatest shade for the head 
and neck. For example. Legionnaires caps (with a flap) do not protect the 
cheeks or lower face as much as a broad brimmed hat, while a baseball-style 
cap or a hat with a narrow brim affords little in the way of protection from 
solar UVR (Kimlin and Parisi, 1999; Wong et al, 1996). Recently, 
Queensland researchers have reported that exposure to UVR is remarkably 
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high even while people are wearing broad-brimmed hats (Kimlin and Parisi, 
1999) and recommended that additional sun protection measures be used 
such as sun avoidance and sunscreen use. 
The effectiveness of clothing worn as sun protection varies with fabric, 
colour and the presence of additives. For example, polyester fabrics provide 
a greater sun protection factor (SPF) than cotton fabrics (Davis et al, 
1997), while dark, tightly woven close-knit fabrics have a higher SPF than 
light colours and loose weaves (Davis et al, 1997; Gies et al, 1997). Fabrics 
that are stretched or wet have lower SPFs than loose or dry clothing (Gies 
et al, 1994). Davis et al (1997), after measuring the SPFs of various fabrics 
concluded that there was not one single factor that was the best predictor of 
ultraviolet transmission. 
2.4.3 Sunscreens and Sunscreen Use 
There are 2 main categories of sunscreening agents. Chemical sunscreens 
(eg, benzophenones, salicylates) act by absorbing the UVB, whereas 
physical sunscreens (eg, titanium dioxide, zinc) act by reflecting or 
scattering the sunlight (Diffey and Grice, 1997). A broad-spectrum 
sunscreen is needed to provide protection against solar UVB and UVA 
radiation (Gies et al, 1997; McGregor and Young, 1996). 
Frequency of Sunscreen Use 
The use of sunscreens is commonly the most reported sun protection 
behaviour and sunscreen use has consistently increased in the last decade 
(Baade et al, 1996; Marks and Hill, 1997; Martin, 1995; Robinson et al, 
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1997). For example, sunscreen was the most popular (74%) sun protection 
strategy used by a general practice population in 1989 in South Australia 
(Martin, 1995), followed by clothing (54%) and shade (16%). 
An Australian telephone survey of people between the age of 14 and 69, 
reported an increase of 25% to 33% in the use of sunscreen from 1989 to 
1991, with females more likely to use sunscreen than males (1991: 43% vs 
28%) (Baade et al, 1996). There was also a significant increase reported by 
Baade et al (1996), in the use of sunscreens on a Sunday by teenagers (32% 
to 56%), and young adults (26% to 38%) from 1988/89 to 1991/92. 
In their study of Northern Territory market-goers in 1994, Whiteman et al 
(1994) found only 18% had used sunscreen during the peak UVR time 
attending the market. This was the third most frequently used form of sun 
protection. Fritschi et al (1995) reported on Australian teenagers aged 
between 13 and 15, that if teenagers had a high level of knowledge of skin 
cancer, or if they burned easily, they were more likely to use sunscreen 
(Fritschi and Green, 1995). 
Fisher et al (1996) reported difference in behaviour on a weekday lunch 
period compared to the weekend in the study of Queensland school students 
aged between 11 and 18. There was a doubling of sunscreen use on the 
weekends compared with a school day, for both males and females, 
regardless of age. Females were more likely to use sunscreen during school 
hours than males (14% vs 23%). This was significant in primary school 
children, reflecting the mother's reported behaviour (p=0.036) (Fisher et 
al, 1996). 
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The frequency of the people using sunscreen as a sun-protection measure in 
the US increased by 19% between 1986 and 1996 (p < 0.05) (Robinson et 
al, 1997). Although some used sunscreen to obtain a 'safe' tan, which 
resulted in prolonged sun exposure for some of a US dermatologists' 
population (Robinson, 1992; Robinson etal, 1997). 
Effectiveness of sunscreens 
It is advocated that sunscreens should be used as an adjunct to, not a 
substitute for other forms of sun protection (Gies et al, 1998; Lim and 
Cooper, 1999; Marks, 1989). 
The effectiveness of different sunscreens is measured by the sun protection 
factor (SPF), which is the ratio of the dose of the erythemal UV irradiance 
without using the sunscreen over the erythemal irradiance when sunscreen 
is applied [(Stokes and Diffey, 1997)]. A high protection sunscreen has 
typically had a SPF of 15 plus. Until recently, SPF labelling of sunscreens 
in Australia was restricted to 15plus. This ceiling has now been raised and 
SPF 30 plus is now able to be advertised (Gies et al, 1997). 
Chemical sunscreens are readily absorbed into the skin, whereas the 
physical sunscreens, although highly effective, are visible (and are less 
cosmetically appealing) and need to be applied liberally if they are to afford 
the same protection as the chemical sunscreens (Diffey and Grice, 1997). 
The effectiveness of sunscreen as a protection against UVR is therefore 
dependent on several factors including: the type and the amount of 
sunscreen applied; the amount removed by heavy sweating or swimming; 
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and the frequency of reapplication of sunscreen (Farmer and Naylor, 1996; 
Fisher et al, 1996). 
Sunburn is mostly caused by UVB, although UVA can also contribute 
(Farmer and Naylor, 1996; Fisher et al, 1996). Studies have been done to 
ascertain the amount of protection from UVR afforded under different 
experimental conditions (Stokes and Diffey, 1997; Watson, 1983; Wulf e^  al, 
1997). Stokes and Diffey (1997) reported that application of increasing 
amounts of sunscreen to pieces of epidermis and the SPF subsequently 
measured after 15 minutes. The visible physical sunscreens tend to have 
one-third less applied than the more absorbant chemical sunscreens. The 
variability of the sunscreen application along with the thickness of the 
application contributed to result in only one-half the protection advertised 
on the sunscreen bottle. 
Climate conditions such as cloud cover, temperature, water and snow, can 
alter the effectiveness of the sunscreen, as scattered radiation may alter the 
spectral distribution of the light reaching a sunscreen user and this may 
alter the sunscreen's effectiveness (Watson, 1983). 
2.4.4 Shade Seeking 
Frequency of Shade Seeking 
The strategy of seeking shade to avoid the sun's UVR may have increased 
in popularity in Australian, as some were more likely to seek shade while 
outdoors the previous weekend in 1991/92 (36%) compared with a few years 
earlier (1988/89) (31%) (Baade et al, 1996). A recent report of a survey of 
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teenagers in Victoria Australia, reported at least 65% would seek out the 
shade when they are outside between 11am and 3pm (Broadstock et al, 
1996). Meanwhile only 24% of New Zealand teenagers utilised shade in 
1996, compared with the cooler English climate where only 2% of teenagers 
utilised shade (Rademaker etal, 1996). 
Robinson et al (1997) reported on the likelihood of a US adult population 
using sun protection when outdoors, where 39% were "more likely" to seek 
shade, second to using sunscreen (42%) and 32% a hat. Another study of 
adults in the US estimated that approximately equal proportions chose 
shade, sunscreen and avoidance of the sun as sun protection strategies 
(Hall e^aZ., 1997). 
Effectiveness of Shade Seeking 
The protection afforded by shade varies according to the type of shade. A 
beach umbrella provides protection from the sun's direct rays but only 
provides 50% protection from the indirect scattered radiation (Parsons et 
al, 1998). Trees native to Australia such as eucalypts (Mean total solar 
protection ratio: 3.52, SD: 0.79) or Norfolk Pines (3.72, SD: 0.79) offer less 
protection from solar UV than the denser foliage species of mango or 
Chinese elm (5.48, SD: 1.44).People standing or lying in the shade of native 
trees (UV protection ratio 2-6) may well experience sunburn in less than 
one hour (Parsons et al, 1998). All types of open shade are susceptible to 
the intrusion of scattered and reflected UVB radiation: trees, buildings, 
umbrellas and hats (Parisi et al, 1999; Parsons et al, 1998). Thus while 
tree shade provides some protection from solar UVR, additional sun 
protection measures are recommended (Parisi et al, 1999). 
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2.5 Variation of Sun Protection Behaviour by Activity 
There have been no recent studies reporting sun protective behaviour in 
the workplace. However, Hill et al in 1984, conducted a study of 150 Adult 
volunteers in Victoria, Australia asking them about their hat and shirt 
wearing, and also their sunscreen use while outdoors in the sun last 
summer. This also included questions regarding their behaviour during 
"outdoor work in the sun" and "outdoor weekend summer recreation". 
Twenty-three percent (23%) of the volunteers reported wearing a hat "very 
often" at work while 16% "always" wore a hat at work. There were 30% 
who would "very often" apply sunscreen and 7% of the people reported 
"always" applying sunscreen at work. Although these researchers also 
asked the participants about their shirt wearing behaviour, the length of 
the shirt-sleeve is not determined. There were 21% who reported wearing a 
shirt "very often" at work and 17% who reported "always" wearing one at 
work. 
There is a general paucity of data regarding sun protection strategies used 
for recreational as well as occupational and this has been widely recognised 
(Kricker et al, 1994; Robinson et al, 1997; Rosso et al, 1996) 
A New Zealand telephone survey (McGee et al, 1995) reported that 12% of 
the respondents gained sunburns the previous weekend and measured the 
use of clothing (specifically hats, 38%) and the use of sunscreen (32%). Sun 
protection was utilised most frequently during beach activities. Hats were 
worn during beach activities by 36%, and sunscreen applied by 61% of those 
at the beach. Participation in non-water sports was also associated with a 
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high frequency of hat wearing (55%) and sunscreen use (46%). Of the 
people who participated in passive recreation and shopping activities, 23% 
wore a hat and 26% applied sunscreen. Forty percent (40%) wore a hat for 
an active recreational activity such as walking, and 28% used sunscreen 
whereas for paid work the previous weekend 43% wore a hat and 28% used 
sunscreen. Only 25% of the gardeners reported using sunscreen, with 37% 
wearing a hat (McGee e^aZ., 1995). 
In a 1988/89 Queensland summer telephone survey of people over 14 years, 
Purdie, reported that of the people outdoors on the previous Sunday, 42% 
wore a hat and 27% used sunscreen. Of the people outdoors 61% of those 
participating in water oriented activity the previous weekend reported 
using sunscreen, 35% of those in sporting activities and 37% in passive 
recreational activities used sunscreen. Of those that went for a walk, 20% 
reported sunscreen use and 23% who were in paid work on the previous 
weekend reported sunscreen use. This is compared with only 13% of 
participants using sunscreen during household tasks and 17% of the 
gardeners (Purdie, 1992). 
Some research of sun protection practices of people specifically at the beach 
have been conducted. Pincus et al in 1989, assessed the prevalence of 
sunscreen use among 243 people on a Queensland beach. There were 70% of 
the beach-goers that reported using sunscreen with little overall difference 
between the sexes. However, more women over 40 years (85%) applied 
sunscreen than men over 40 years (39%). Pincus et al also investigated the 
sites to which sunscreen had been applied and reported 13% of the 
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sunscreen users had neglected to apply sunscreen to their cheeks and 8% 
neglected their nose (Pincus et al, 1991). 
The Australian study of Foot et al (1993) on a Newcastle beach observed 
16% of the 670 beach-goers were not using any method of solar protection. 
Sixty-nine percent (69%) had used sunscreen, 17% wore a hat and 15% used 
shade, with only 3% wearing a shirt (Foot et al, 1993). 
Bennetts et al in 1991, correlated self-reported behaviour with observed 
behaviour and found that the self-reported behaviour suggested better sun 
protection than was actually observed. They found a positive association 
with parental sun protection and a child's sun protection. The children 
were better protected against the UVR than their parents, with the mothers 
better protected than the fathers (Bennetts et al, 1991). 
In a study assessing the sun protection used by 352 family groups on a Lake 
Michigan beach in 1996, Robinson et al reported 60% of the adults and 76% 
of the children had used sunscreen, and 25% of the adults and 26% of the 
children wore a short-sleeved T-shirt. There were only 9% of the adults and 
12% of the children who wore a hat (Robinson and Rademaker, 1998). 
Olson et al (1997) assessed the sun protection of 871 children and their 
parents on a New Hampshire beach, and reported at least 54% of their 
sample of were protected by at least one method of sun protection such as 
hats, shirts, shade, and sunscreen). Sunscreen was used by 79% of the 
children with 3% wearing a hat and 22% were wearing a short-sleeved shirt. 
Only 12% of the children were in the shade on the beach (Olson et al, 
1997). 
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2.6 Theoretical Models underlying Health Behaviour 
As yet there is no definitive theoretical model to explain sun protective 
behaviour (Rossi et al, 1995). Some (Cockburn et al, 1989; Hill and 
Rassaby, 1984; Rossi et al, 1995) have used the Health Belief Model 
(HBM)(Rosenstock et al, 1988); others (Baade, 1993; Purdie, 1992) have 
also used the Theory of Reasoned Action (Azjen, 1988; Becker et al, 1977). 
Rossi et al (Rossi et al, 1995) in describing problem health (including sun 
protection) behaviours used the Transtheoretical Model of Behavior Change 
(Prochaskae^aZ., 1994). 
The HBM proposes that an individual's decision for example, to use sun 
protection measures depend upon three factors: one's perception of 
susceptibility to and the severity of skin cancer; the benefits that are 
associated with the use of sun protection; and the perceived barriers (both 
physical and psychosocial) that are associated with the use of sun protection 
measures (RosenstockeZaZ., 1988). 
The Theory of Reasoned Action works on the assumption that there are a 
number of fundamental components that account for a person's intention 
to perform a behaviour. The person's belief about the nature of the 
consequences regarding a certain behaviour such as sun protection; their 
evaluation of those consequences; their belief regarding other's thoughts 
about their behaviour; and their motivation to comply with other's wishes 
(Azjen, 1988). 
The Transtheoretical Model of Behaviour Change postulates that 
behavioural change is a process rather than an event, and has been used 
22 
with some success to describe the stages people go through before they are 
ready to change their behaviour. (Rossi et al, 1995). 
There are several stages people pass through in their attempt to change a 
problem behaviour namely; precontemplation; contemplation; preparation; 
action; and maintenance. 
These theoretical models have not been used explicitly in this study but 
they are useful as a background to the interpretation of attitudes and 
knowledge and how this translates into behaviour. 
2.7 Attitudes towards a suntan and Knowledge 
regarding Skin Cancer 
Attitudes towards a suntan 
Over the last few decades the desire for a suntan in general has decreased 
(Baade et al, 1996; Marks, 1994; Marks and Hill, 1997; Robinson et al, 
1997). Although most teenagers desire some level of tan (Baade, 1993; 
Broadstock et al, 1996; Lowe et al, 1993), females are more likely to 
deliberately sunbathe than are males (Hill and Boulter, 1996; Robinson et 
al, 1997). This is associated with the increase in use of tanning booths in 
the U S over the last few decades (Robinson et al, 1997). 
Baade et al (1993) reported a decrease in the desire for a tan in males from 
42% to 30% and in females (23% to 17%) in between two telephone surveys 
in the 1988/89 summer to an identical survey in 1991/92. In a New Zealand 
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community McGee et al 1995, reported a positive attitude toward a suntan, 
with nearly half of the adult sample of 1243 respondents feeling better with 
a tan. Meanwhile in the US Midwest about 90% of adolescents in felt better 
with a tan even though they had high levels of knowledge regarding skin 
cancer. Thirty-five percent of this sample also deliberately sun-bathed 
(Robinson eZaZ., 1997). 
Having a positive attitude towards a suntan not surprisingly is associated 
with a decrease of sun protection and a greater period spent outdoors 
during the peak UVR period (Hill and Boulter, 1996; Lowe et al, 1993). 
Knowledge regarding skin cancer 
Knowledge regarding factors associated with skin cancer is high in 
Austraha compared with other countries (Hill and Boulter, 1996), and 
females have a higher level of knowledge than males (Broadstock et al, 
1996; Robinson et al, 1997). However it has been found that high levels of 
knowledge are not associated with high levels of sun protection behaviours. 
This is seen amongst Australian primary school children (Cockburn et al, 
1989; Lowe et al, 1993) and in young Australian adults in whom in the 
summer of 1996, an inverse association with high level of knowledge 
regarding skin cancer and level of sun protection was found (Clarke et al, 
1997). 
In a telephone survey Melbourne, Australia, Borland et al in 1992, found 
only 18% of the sample were aware of the peak UVR period (11am to 3pm) 
(Borland eZ aZ., 1992). 
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2.8 Barriers to Sun Protective Behaviour 
As said above the HBM (section 2.6) describes perceived barriers to sun 
protection including both physical and psychosocial barriers. 
2.8.1 Physical Barriers to Sun Protection 
The convenience and ease of the use of a sun protection strategy during a 
particular activity is crucial for compliance. Men find sunscreen a 
'nuisance' (Cockburn et al, 1989), and that applying sunscreen is 'too sissy' 
and 'unattractive' (Hill and Rassaby, 1984). Some find sunscreen 'too 
expensive' (Cockburn et al, 1989), 'too sticky and greasy' and also 
'inconvenient' (Hill and Rassaby, 1984). Women have found hats too 'itchy' 
and 'sweaty' or that wearing a hat interferes with their hairstyle (Cockburn 
et al, 1989; Hill and Boulter, 1996). Wearing protective clothing such as 
long sleeves or trousers has been reported to be 'too hot' or 'too 
uncomfortable' (Broadstock et al, 1996; Hill and Boulter, 1996), especially 
in the hot tropical climate of Northern Australia (Whiteman et al, 1994). 
Hill et al (1996) recognised that protecting oneself from the solar UVR is 
easier while sitting reading a book, compared with playing tennis or 
swimming. 
2.8.2 Psychosocial Barriers to Sun Protection 
As above, having a positive attitude towards a suntan is a barrier to 
protecting oneself from the solar UVR. If one's friends think a suntan looks 
healthy, or it is thought that having fun in the sun is easier with a suntan. 
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then these attitudes also constitute barriers towards sun protection 
(Broadstock et al, 1996; Hill and Boulter, 1996; Robinson et al, 1997). 
2.9 Predictors of Sun Behaviour 
Factors that may predict the use of sun protection measures have been 
found to relate to demographic, and environmental factors as well to 
attitudes towards a suntan and skin cancer. Some of the demographic 
variables reported to predict sun protective behaviour are age, sex, area of 
residence, occupation, and skin iy^Q (Hill and Rassaby, 1984; Purdie, 1992), 
while predictive environmental factors are temperature, cloud cover, and 
presence of wind (and even rain) conditions, wind-chill, humidity and 
visible sunlight (Watson, 1983). 
A perceived lack of desirability of a suntan, a high level of knowledge 
regarding skin cancer, and having sensitive skin are associated with use of 
sun protection strategies (Clarke et al, 1997; Hill and Boulter, 1996). Their 
attitudes regarding damage to the skin by the sun, aversion to sunburn, 
and concerns regarding their susceptibility to and severity of skin cancer 
are also predictors of sun protection behaviour (Purdie, 1992). 
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3 AIMS AND OBJECTIVES 
The overall aim of this study was to examine the use of sun protection 
behaviours (shade seeking behaviours and hats and protective clothing) by 
adults in a sample of the Nambour community in South East Queensland. 
3.1 Objectives 
1. To determine if these sun protection practices vary with activity. 
2. To determine if these sun protection practices vary across season. 
3.2 Specific hypothesis 
The participants' use of sun protection is less in winter than summer and 
their winter sun protection is less than Queensland Health guidelines. 
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4 METHODS 
4.1 Study Design 
Dr Rachel Neale was principally responsible for the design, methods and 
data processing of the diary sub-study in the course of her doctoral studies, 
except where stated. 
4.1.1 The Nambour Trial 
The Nambour Cancer Prevention Trial was a two by two factorial design 
intervention study (Green et al, 1994). The Nambour District Electoral 
Roll was used to randomly select and invite people to participate in the 
original studies in 1886, which led on to the Trial in 1992. Sixteen hundred 
and twenty-five (1625) participants were randomised in 1992 to take daily 
beta-carotene or placebo tablet daily, and to use of sunscreen daily or to 
continue discretionary sunscreen use. (There was no placebo arm of the 
sunscreen group, as this was deemed unethical in sub-tropical Queensland. 
The untreated group was therefore advised to continue with their current 
sunscreen regimen.) 
At regular three-monthly intervals throughout the Trial, participants 
attended "distribution weekends" at the Nambour General Hospital. At 
this time any leftover tablets from the previous three months were collected 
and counted. Those participants in the sunscreen arm of the Trial also 
brought back any bottles of unused sunscreen, which was then weighed to 
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assess compliance. Supplies of tablets and sunscreen for the next three 
months were given out at each distribution weekend. 
4.1.2 Selection of Diary participants and Response rates. 
Participants for the diary study sub-cohort were randomly selected from 
the main Nambour Trial cohort. Three hundred (300) people who had not 
previously participated in a time-intensive sub-study were invited to 
participate in the diary study (Appendix 1). 78% of those selected completed 
the summer diary, and 81% completed the winter diary, (these are the 
diaries used in the present study) with an overall response rate of 74% 
(Table 4-1). 
Table 4-1: Response rate of completed diaries 
Completed Diary 
Summer 
Winter 
Both Summer & Winter 
1 
N (%) 
235 (78) 
244(81) 
223(74) 
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4.2 Data Collection 
4.2.1 Summer and Winter Diaries 
Prospective diaries were used to record daily details of the participants' 
activities, attire, and sunscreen use for one week on 2 occasions It has 
previously been established that such self-reported prospective diaries 
reflect both the participants' sun exposure and sun protective behaviour 
patterns (Neale, 1998). The present author assisted with the diary 
distributions and collection of diaries as they were incorporated into the 
Nambour Trial routine distribution periods. All of the participants were 
given a detailed explanation (Appendix 2) and demonstration of the 
information required for the diary (Appendix 3). They were then asked to 
record all the relevant information during the forthcoming week and to 
return the diaries the following weekend, when the diaries were checked for 
errors. There were originally three diaries completed by these participants, 
autumn 1995, winter 1995, and summer 1995/96. This project investigating 
the variation in sun protective behaviour used the second and third diaries: 
winter 1995 diary and the summer 1995/96 diary. 
4.2.2 Sun Behaviour Questionnaire 
The Sun Behaviour Questionnaire was a self-administered questionnaire 
mailed out to all participants two weeks before a routine tablet and 
sunscreen distribution period in 1996 (Appendix 4), for return at the 
distribution when it was checked for errors. This questionnaire was 
developed to internally validate the participants' previous responses to 
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questions regarding sun exposure, sun protection, and tablet compliance. 
Fourteen participants (14 (5%)) in the diary study did not complete the Sun 
Behaviour questionnaire. 
4.2.3 Demographic factors and Skin type 
Secondary information, for example regarding education and tanning 
ability, was gathered in the course of previous Nambour Skin Cancer 
Studies as well as the Trial: firstly in 1986 (Green et al, 1988) at the first 
prevalence survey, and then subsequently in 1992 and 1994 (Green et al, 
1994). 
4.3 Data Processing 
4.3.1 Confidentiality 
The original questionnaires were kept in locked filing cabinets in the 
Epidemiology and Population Health Unit at the Queensland Institute of 
Medical Research. Public access to this area of the Institute is restricted 
and after hours access is permitted by security key only. Participants each 
have a unique five-digit Nambour Trial identification number, which is 
used on all forms and databases. Names and addresses were omitted from 
all databases. 
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4.3.2 Data entry. Data cleaning and editing 
Data were entered into a FoxPro database, before export into SAS 6.12 
statistical software (The SAS Institute, 1996). Range and logic checks were 
then performed and, errors and inconsistencies were reviewed with the 
original diaries before editing. 
4.4 Methods of analysis 
4.4.1 Recoding of variables 
Activities 
Each activity recorded in the diary was given a unique activity code. There 
were 86 individual activities and these were collapsed into 9 broad 
categories: travelling in a motor vehicle, shopping, household tasks, 
walking, paid work, sport, social and passive recreation, and water-related 
activities. 
Car travel included travelling as either the driver or passenger. Paid work 
included a variety of occupations such as: farming, fruit-picking, roofing, 
plumbing, nursery work, construction, teaching out of doors, outdoor sales 
representation and stocktaking, house-washing and painting, and welding. 
Playing tennis, bowls, golf, soccer, netball, cricket, croquet, bike riding 
pistol shooting, orienteering and other unspecified outdoor sports were 
classified generally as sport. Passive recreational and social activities 
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included watching sport, relaxing outdoors, meeting friends, and playing 
outdoors with children. Water-related activities included going to the beach, 
sailing, canoeing, swimming, surfing, water-skiing, and fishing. 
There were 6% of the participants in winter and 4% in summer who did not 
specify the nature of an outdoor activity and these unclassified activity data 
were subsequently excluded from further analysis. 
Sun Protection 
The total amount of time a participant spent engaged in an activity, and the 
proportion of that time when a specific sun protective behaviour was used, 
were both calculated. These proportions were not normally distributed, and 
were therefore categorised into "never using that form of sun protection" or 
"using that form of sun protection at least some of the time" for each 
activity. There were insufficient numbers to allow finer categorisation. 
Age 
Age was calculated as at October 1st 1995, (this was the mid-point between 
the first diary completion and the last) and then categorised into 20-year 
age groups (20-39, 40-59, 60-79 years). Categorisation into 10-year age 
groups resulted in numbers too small for analysis. 
Attitudes about a suntan/Knowledge regarding skin cancer 
The responses to the attitude and knowledge questions were originally in 
five levels: 'strongly agree', 'agree', 'disagree', 'strongly disagree' and 
'neither agree nor disagree'. These were collapsed to: 'strongly agree/agree', 
'strongly disagree/disagree' and 'neither agree nor disagree'. 
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4.4.2 Statistical Methods 
The Pearson's chi square test {y^) was used to compare the use of sun 
protection within seasons. McNemar's chi square for matched samples was 
used to compare the particular activities within age/sex groups across 
season. The Wilcoxon's signed rank sum test, a non-parametric test for 
paired samples, was used to test the significance of the cross seasonal 
difference in the median proportion of time spent using sun protection. 
Wilcoxon's rank sum test, a non-parametric test for independent samples, 
was used to compare median proportion of time spent using sun protection 
across gender within season. Kruskall-Wallis, for independent groups, (the 
K-W test) was used to test the significance of the median duration of 
wearing sun protection within season. 
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5 RESULTS 
5.1 General Characteristics of Study Sample 
The diary sample was similar to the main cohort with an approximately 
even distribution of both sexes and similar proportions aged in each age 
group (Table 5-1) 
Table 5-1: Demographic details and Skin Type of the Diary participants and the Nambour 
Trial cohort. 
Demographics 
And Skin Type 
Diary participants 
Intervention group 
N (%) 
Diary participants 
Sunscreen controls 
N(%) 
Nambour 
Cohort 
N (%) 
Male 
Female 
Age (years): 
20-39 
40-59 
60-79 
Age Left School (years): 
<14 
15,16 
>17 
Skin Type: 
Always burn never tan 
Burn then tan 
Only tan 
69 (48%) 
76 (52%) 
26(18%) 
72 (50%) 
47 (32%) 
29 (22%) 
72 (53%) 
36 (26%) 
32 (22%) 
97 (67%) 
16 (11%) 
59 (53%) 
52 (47%) 
15(14%) 
55 (50%) 
41 (37%) 
26 (26%) 
51 (51%) 
24 (24%) 
20(18%) 
80 (72%) 
11 (10%) 
715(43%) 
933 (57%) 
350(21%) 
754 (46%) 
544 (33%) 
359 (27%) 
683(51%) 
292 (22%) 
343(21%) 
1117(68%) 
187(11%) 
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Three-quarters of the participants had completed at least three years 
secondary schooling; and the majority of the diary sample (69%) and the 
Trial cohort (68%) claimed to 'burn then tan' (Table 5-1) 
5.2 Outdoor Activities 
5.2.1 General Description 
A variety of outdoor activities was undertaken during each of the recorded 
weeks. These were categorised into 8 categories: namely car travel, 
shopping, household activities, walking, paid work, sport, social/recreational 
activities and water-related activities (see Methods). 
5.2.1.1 Frequency of participation in specific activities 
A high percentage of the participants travelled in a car and undertook 
household tasks in both summer and winter (Table 5-2). Walking was the 
only other activity that had at least 40% participation in each season. 
No participants were indoors for the whole of both diary periods in summer 
and winter. There were 2 people who did not go outdoors in the diary week 
in summer and 7 people in winter. 
5.2.1.2 Duration of specific activities 
There was no difference in the overall median time of 13 hours spent 
outdoors in each of the diary periods (data not shown). The median time 
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spent outdoors doing the two most common activities were 3.5 hours per 
week of car travel and 4 hours per week of household tasks in summer and 
winter (Table 5-2). Approximately one-third of the sample were occupied 
outdoors in paid work at some stage and these people spent a median of 8 
hours outdoors m the summer period and more than one and a half times 
that in the winter period, a very significant proportion of overall sun 
exposure for this sample (Table 5-2). Similarly the small number of people 
involved in sport tended to spend lengthy periods outside with a median of 
4 hours per week in summer and 5 hours per week in winter. 
Table 5-2: The number of people (%),median (25th, 75th quartile) hours outdoors in each 
activity for both the Summer and Winter diary periods. 
Summer 
N=235 
Winter 
N=244 
Activity 
Median Duration 
N(%) |25'^ 75* N(%j 
Median Duration Wilcoxon 
(25'^ 75"" sign rank 
Car Travel 
Shopping 
Household 
Walking 
Paid Work 
Sport 
Social / 
Recreation 
Water- related 
208 (89) 
73(31) 
193(82) 
104(44) 
64 (27) 
37(16) 
65 (28) 
55 (23) 
Quartiles) 
4.0(2.0,6.5) 
2.0(1.0,3.0) 
3.5(2, 6.5) 
1.25(0.75,2.63) 
8.0 (2.75, 24.88) 
4.0(2.5,7.5) 
2.0(1.0,3.75) 
1.75(1.0,4.0) 
135(55) 
84 (34) 
200 (82) 
101 (41) 
68 (28) 
41 (17) 
99(41) 
25(10) 
Quartiles) 
4.0(2.0,6.5) 
2.37(1.5,4.25) 
3.88(1.75,6.5) 
2.0(1.0, 3.5) 
13.88(3.38,29.0) 
5.0(2.0, 10.0) 
2.5(1.0,4.75) 
3.0(1.5,4.0) 
test(p) 
0.0001 
0.0062 
0.1691 
0.2394 
0.3793 
0.0084 
0.0001 
0.0038 
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5.2.1.3 Seasonal Variation, Frequency and duration of activities 
There was a significant difference in the frequency of participation in car 
travel, social/recreational activities and water-related activities in summer 
compared with winter (Table 5-3). There was a significant difference in the 
number of people who travelled in a car in summer (81%) compared with 
the winter (53%) period (Table 5-3). There were just under half the 
participants (45%) who travelled in a car in both seasons. The converse was 
true for the social recreational activities, where significantly more were 
engaged in this activity in the winter period (39%) compared with the 
summer period (25%). 
Table 5-3: Frequency of participation in activities in summer and winter 
- Not involved 
Activity Summer Winter o'!!!!^ "!^ '^  either Summer , , ., 
M-occ M10/ \ ki to/ \ & Winter ,,,. . McNemar's p 
N=256 N (%) N (%) ., ,0/ > or Wmter *^ 
^^^"^ N(%) Car Travel 
Shopping 
Household 
Walking 
Paid Work 
Sport 
Social / 
Recreation 
Water-related 
208(81) 
73 (29) 
193(75) 
104(41) 
64 (25) 
37(14) 
65 (25) 
55(22) 
135(53) 
84 (33) 
200 (78) 
101 (40) 
68 (27) 
41 (16) 
99(39) 
25(10) 
114(45) 
43(17) 
159(62) 
62 (24) 
40(16) 
22(9) 
34(13) 
12(5) 
17(7) 
120(47) 
13(5) 
90 (35) 
139(54) 
171 (67) 
109(43) 
161 (63) 
0.001 
0.302 
0.674 
0.553 
0.763 
0.465 
0.002 
0.001 
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5.2.2 Association between outdoor activity and sex 
As expected, men and women tended to occupy their time outdoors 
differently (Table 5-4). More women recorded shopping, doing household 
tasks and walking in both summer and winter, whereas men were more 
likely to be involved in paid work, sporting activities and water-related 
activities. There are statistically significant differences in the number of 
males and females taking part in all activities except driving a motor 
vehicle, and social/recreation and water-related activities in winter (Table 
5-4). 
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Table 5-4: Frequency distribution of outdoor activity stratified by sex. 
Activity Sex Summer N (%) 
Winter 
N (%) 
Car Travel 
Shopping 
Household 
Walking 
Paid Work 
Sport 
Social / 
Recreation 
Water-related 
Male 
Female 
Male 
Female 
Male 
Female 
Male 
Female 
Male 
Female 
Male 
Female 
Male 
Female 
Male 
Female 
103(89) 
105(88) 
x: p=0.893 
29 (25) 
44 (37) 
x': p=0.047 
89 (77) 
104(87) 
x: p=0.033 
39 (34) 
65 (55) 
i : p=0.001 
50 (43) 
14(12) 
X- p=0.001 
27 (23) 
10(8) 
x: p=0.002 
26 (22) 
39 (33) 
x: p=0.0076 
38 (33) 
17(14) 
X- P=0.001 
62(50) 
73 (60) 
x':p=0.119 
28 (23) 
56 (46) 
X- P=0.001 
88 (72) 
112(93) 
X :^ p=0.001 
39 (32) 
62(51) 
!•• P=0.002 
53(41) 
15(12) 
X- p=0.001 
28 (23) 
13(11) 
x': p=0.012 
46 (37) 
53(44) 
x': p=0.308 
15(12) 
10(8) 
x':P=0.311 
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5.2.3 Association between outdoor activity and age 
The types of activity undertaken outdoors varied significantly with age, 
reflecting employment patterns and social customs. For example, of people 
over 60 years, 44% shopped, 56% walked and 92% carried out household 
tasks in summer, compared with 23%, 40%, and 70% respectively among 
those aged 20-39 years. As a corollary, there was an inverse trend between 
age and involvement in paid work (pt^end-0-002) and social/recreational 
activities (ptrend=0.002) (summer only) (Appendix 5). 
There was a strong association between age and the prevalence of car travel 
(in winter only) with 46% of the participants over 60 travelling in a car 
compared with 62% of the 40-59 year group (p=0.09). The younger age 
group (20-39 years) were more likely to be involved in water-related 
activities in summer than older participants with almost half being involved 
(Ptrend=0.001) comparod with 25% of those aged 40-59 (Appendix 5). 
5.3 Sun Protection Practices 
5.3.1 Frequency and Duration of Sun Protection practices 
Frequency 
The most frequently used form of sun protection was shade seeking, 
reported by 82% of diary respondents. Hats were worn at least once by 73%, 
with sunscreen being used by 41% of the sunscreen control group. Long-
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sleeves appeared to be used only infrequently for sun protection with the 
high overall use reflecting the high frequency of wearing long sleeves in 
winter (data not shown). 
Table 5-5: The frequency of sun protection strategies used by participants in the diary sub-
study. 
Sun Protection 
(N=256) 
Hats 
Long-sleeves 
Shade seeking 
Sunscreen use 
Overall 
N (%) 
186(73) 
184(72) 
209 (82) 
40(41) 
Duration of sun protection 
Duration of sun protection has been expressed relative to duration outdoors 
for all strategies apart from sunscreen use which cannot be included in this 
analysis as the duration of sunscreen protection is dependent on other 
factors such as sweating, swimming, and reapplication. Instead, the number 
of sunscreen applications was analysed. 
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Table 5-6: The proportion of time spent utilising sun protection measures 
Overall 
N(%) 
<50% >50% 
Hats 124(67) 62(33) 
Long-sleeves 136(74) 48(26) 
Shade seeking 139 (67) 70 (34) 
< 5 times > 5 times 
Sunscreen use 13 (33) 27 (67) 
Over one half of the people who used any of the four reported sun 
protection strategies to any extent over the recorded periods, used the 
strategy for less than 50% of the total time they were outdoors (Table 5-6). 
Of those who used sunscreen, two-thirds applied it more than 5 times. 
5.3.2 Variation in Sun protection across season 
A higher frequency of people used sun protection in summer compared 
with winter. There were statistically significant differences across seasons, 
as a greater proportion of people outdoors wore a hat and sought shade in 
summer compared with winter (Table 5-7). For example, 75% of the 
participants in summer and 59% in winter wore hats, however there were 
half of the participants who wore a hat in both summer and winter. Shade 
was sought by 85% of the participants (in summer); and 77% in winter, 
however, there was a significant proportion that sought shade in both 
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seasons (69%). (The cross-seasonal significant difference in the duration of 
wearing long-sleeves is likely to reflect seeking protection from the cold 
temperatures rather than sunlight, and therefore not considered further.) 
Table 5-7: Variation In the frequency of sun protection measures across season for those who 
completed both diaries. 
Sun Protection 
Hats 
Long-sleeves 
Shade seeking 
Sunscreen use 
Summer 
N(%) 
168(75) 
37(17) 
190(85) 
30 (27) 
Winter 
N(%) 
132(59) 
181 (81) 
172(77) 
35 ( 32) 
Both 
Summer & 
Winter 
N (%) 
114(51) 
34(15) 
153(69) 
23(21) 
McNemar's 
P 
p=0.001 
p=0.001 
p=0.016 
p=0.251 
There were similar significant associations with the proportion of time the 
diary participants spent outdoors and each of the sun protection strategies 
(Table 5-8). A greater proportion of people wore hats for more than half the 
time outdoors in winter compared with summer. There was also a 
significant association with the number of times sunscreen was applied. 
Unexpectedly more people applied sunscreen more than 5 times in summer 
compared with winter. There was a much smaller proportion of people 
(10%) that applied sunscreen at the higher frequency in both seasons (data 
not shown). There was a greater proportion of people that sought shade, 
but for less than half their time outdoors. 
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Table 5-8: Variation in the proportion of time outdoors that sun protection was utilised across 
season for those that completed both dianes 
Hats 
Long-sleeves 
Shade 
seeking 
Sunscreen 
use 
Summer 
N 
<50% 
53(46) 
25 (73) 
86 (56) 
<5 
times 
5(28) 
(%) 
>50% 
61(54) 
9(27) 
67 (44) 
> 5 times 
13(72) 
Winter 
N (%) 
<50% 
46 (40) 
5(15) 
95(62) 
< 5 times 
4(22) 
1 
>50% 
68 (60) 
29 (85) 
58 (38) 
> 5 times 
14 (78) 
McNemar's 
P 
0.001 
0.001 
0.056 
0.010 
5.3.3 Variation in Sun Protection according to personal 
characteristics 
5.3.3.1 Association between Sun Protection, Sex and Age 
Overall more men wore a hat for the diary periods than did the women, 
whereas twice as many women reported sunscreen use as the men (Table 
5-9). Women sought shade more frequently than men, although this 
difference was not significant in summer. Few wore long-sleeves in summer 
with twice as many men as women wearing long-sleeves. This association 
was inversely related for winter. 
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Table 5-9: Association of sun protection strategies with sex. 
Sun Protection Sex Overall N (%) 
Summer 
N (%) 
Winter 
N (%) 
Hats 
Long-sleeves 
Shade seeking 
Sunscreen use 
Male 
Female 
Male 
Female 
Male 
Female 
Male 
Female 
102(91) 
84 (75) 
78 (70) 
106(95) 
100(90) 
109(97) 
15(26) 
25 (48) 
98 (85) 
82 (69) 
x: P=0.005 
27 (23) 
12(10) 
X- P=0.007 
95 (82) 
105(88) 
x: p=0.172 
11 (19) 
19(37) 
x: p=0.034 
83 (68) 
58 (48) 
x':p=0.002 
83 (68) 
111 (92) 
x': P=0.001 
88 (72) 
102(84) 
X- P=0.016 
12 (20) 
23 (44) 
X- P=0.007 
Of those who utilised the sun protection measures, similar associations 
were found in duration (Table 5-10). Males wore hats for a greater 
proportion of the time outside than females, whereas females spent more of 
their time outside in the shade. 
Table 5-10: Median proportion of the duration spent using a sun protection strategy with 
regard to the total time spent outdoors during winter and summer. 
Sun 
Protection 
Hats 
Long-
sleeves 
Shade 
seeking 
Sex 
Male 
Female 
Male 
Female 
Male 
Female 
Summer 
(%) 
40% 
17% 
Wilcoxon 
p=0.0001 
0% 
0% 
Wilcoxon 
p=0.008 
29% 
43% 
Wilcoxon 
p=0.0089 
Winter 
(%) 
38% 
0% 
Wilcoxon 
p=0.0001 
32% 
63% 
Wilcoxon 
p=0.0004 
21% 
32% 
Wilcoxon 
p=0.010 
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There was a significant association between sex and the frequency of 
sunscreen application. However of the men who applied sunscreen in both 
seasons, application occurred more frequently in winter compared with 
summer (Table 5-11). 
Table 5-11: Association between frequency of sunscreen use and sex 
Sunscreen use Sex Summer 
N f%) 
Winter 
N (%) 
Male 
Female 
<5 times 
7(67) 
9(47) 
> 5 times 
4(36) 
10(53) 
< 5 times 
4(36) 
10(44) 
> 5 times 
8(73) 
13(57) 
X : p=0.075 x': P=0.022 
The diary participants aged over 40 years tended to wear hat and use 
sunscreen more than those younger, although the difference was non-
significant. The 20-39 year age group used sunscreen less and sought shade 
more (summer only) compared to those older, but these differences were 
not significant (Appendix 6). 
Of the diary participants who wore a hat, similar significant associations 
were found in the duration of wearing a hat (Appendix 7.1). Those over 40 
years spent a greater proportion of time wearing a hat outside than those 
younger (in summer only), whereas in winter the difference was true only 
for those over 60 years. In the summer period, the participants aged over 60 
spent a much greater proportion of their time wearing a hat, but they spend 
much less time in the shade. There was no association found between the 
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number of times sunscreen is applied and age among the sunscreen users 
(Appendix 7.2). 
5.3.3.2 Association of Sun Protection with Skin Type 
There was no association found between skin type and the utilisation of any 
of the sun protection strategies. 
There was however a statistically significant seasonal difference among 
those who burnt then tanned where more people wore a hat and sought 
shade in summer (84%) compared with winter (74%) (data not shown) 
(Appendix 8). 
5.4 Variation of Sun Protection across Activity 
The variation of hat wearing according to the outdoor activity was 
examined in detail. To examine the consistency of hat wearing across 
activities, the people who took part in the commonest outdoor activities, 
household tasks and walking were examined. A comparison of hat wearing 
between these and other activities was performed. 
5.4.1 Household Tasks 
Over 80% of the participants were involved in outdoor household tasks in 
both the summer and the winter recorded periods. 
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A large proportion of the people who were involved with outdoor household 
tasks (69%) wore a hat. In comparison hats were worn less frequently 
during participation in other activities (Table 5-12). For example, of the 55 
participants who took part in both household tasks and recreational 
activities in summer, 58% wore a hat during household tasks whereas only 
36% wore a hat during their recreational time (p=0.013). 
Table 5-12: Hat wearing during various outdoor activities among those who participated in 
household tasks: Summer 
N Hat in „ . -^  . Hat in both Doarer.n'e 
Other participating Household "^A^^^^'^f Household and ^^ '^^ ^^n s 
activity in both only Activity only ^t^er activity „ ^, 
activities N (%) ^ ^^"^ N (%) ^ ^^'"^ 
Car Travel 
Shopping 
Walking 
Paid Work 
Sport 
Social / 
Recreational 
Water-
related 
174 
67 
89 
47 
30 
65 
43 
121 (70) 
45 (67) 
62 (70) 
35 (75) 
24 (80) 
32 (58) 
27 (63) 
39 (22) 
12(18) 
47 (53) 
28 (60) 
27 (90) 
20 (36) 
18(42) 
37(21) 
10(15) 
37(41) 
24(51) 
22 (73) 
16(29) 
12(28) 
0.001 
0.310* 
0.049 
0.045* 
0.501* 
0.013 
0.655 
"Pearson's chi square not valid therefore Fisher's Exact test substituted. 
Compared with the summer analysis, there was a converse association in 
the winter period for two of the activities (Table 5-13). Of the 53 
participants involved with both household tasks and paid work, 60% of 
these people wore a hat for their employment and 53% wore a hat for their 
household tasks, but less (40%) wore a hat for both activities (p=0.021). A 
similar although non-significant association existed for sporting activities 
and household tasks. 
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Table 5-13: Hat wearing during various outdoor activities among those who participated in 
household tasks: Winter 
Second 
activity 
N Hat in „ . . ^.. Hat in both Doorc^«n'e 
^- . X- •• 1- i j Hat in Other ^ u u j Pearsons 
participating Household ^ctivitv onlv household and 2 
in both only l, ^ other activity i^ 
activities N(%) ^^^"^ N(%) P ^ ^'"^ Car Travel 
Shopping 
Walking 
Paid Work 
Sport 
Social / 
Recreational 
Water-
related 
im 
74 
88 
53 
36 
80 
22 
48 (44) 
29 (39) 
37 (42) 
28 (53) 
18(50) 
31 (39) 
12 (55) 
20(18) 
15(20) 
25 (28) 
32 (60) 
31 (86) 
21 (26) 
14(64) 
15(14) 
14(19) 
19(22) 
21 (40) 
17(47) 
17(21) 
9(41) 
0.002 
0.001 
0.001 
0.021 
0.338* 
0.001 
0.378* 
"Pearson's chi square not valid therefore Fisher's Exact test substituted. 
5.4.2 Walking 
Over 40% of participants walked during both summer and winter diary 
periods. Overall an average of 30% of the participants wore a hat at least 
once, when walking outside. 
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Table 5-14: Hat wearing during various outdoor activities among those who participated in the 
activity of walking: Summer 
Second 
activity 
N 
participating 
in both 
activities 
Hat while 
Walking 
only 
N (%) 
Hat in other 
Activity 
only 
N (%) 
Hat in both 
Walking and 
other activity 
N(%) 
Pearson s 
2 
1 
p value 
Car travel 
Household 
Shopping 
Paid Work 
Sport 
Social / 
Recreational 
Water-related 
95 
89 
31 
20 
13 
35 
20 
48(51) 
47 (53) 
14(45) 
9(45) 
10(77) 
17(49) 
11 (55) 
19(20) 
62 (70) 
5(16) 
10(50) 
12 (92) 
13(37) 
10(50) 
14(15) 
37(41) 
3(10) 
7(35) 
10(77) 
10(29) 
6(30) 
0.024 
0.049 
0.636* 
0.070* 
0.231* 
0.010 
1.000* 
Pearson's chi square not a valid test, Fisher's Exact test substituted 
In summer there were statistically significant variations in the number of 
people wearing a hat when walking compared with when involved in car 
travel, household tasks, paid outdoor work and the social/recreational 
activities (Table 5-14). A significantly smaller proportion of people wore a 
hat while travelling in a car and socialising, while hat wearing was 
comparatively more frequent while involved in household tasks and sport. 
Similar associations between hat wearing and activity were also found in 
the winter analysis (Table 5-15). 
Hats generally appear to be worn by more people for a single activity. When 
people engaged in two activities during the recorded period there were 
fewer wearing a hat for both activities. 
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Table 5-15: Hat wearing during various outdoor activities among those who participated in the 
activity of walking: Winter. 
Second 
activity 
^. ^ ,. Hat while Hat in other J j !? '" 1 H Pearson's 
participating ^ talking and 2 
'".''°;*^ Nr/ol NW ^^' '^IfoT^ P value 
activities ' ' ' N (%) '^  
Car travel 
Household 
Shopping 
Paid Work 
Sport 
Social / 
Recreational 
Water-
related 
68 
SS 
38 
15 
11 
48 
8 
18(26) 
25 (28) 
11 (28) 
4(27) 
7(64) 
12 (25) 
3(38) 
11 (16) 
37 (42) 
7(18) 
5(33) 
9(82) 
13(27) 
4(50) 
7(10) 
19(22) 
6(15) 
3(20) 
6(55) 
8(17) 
3(38) 
0.005 
0.001 
0.001* 
0.077* 
1.000* 
0.001* 
0.143* 
* Pearson's chi square not a valid test, Fisher's Exact test substituted. 
5.5 The Variation of Sun Protection with outdoor 
activity across season 
5.5.1 Hats 
Overall there was a significant seasonal variation in the frequency of hat 
wearing and this is reflected in the frequency of hat wearing within activity. 
There were significant differences in the number of people who wore a hat 
in summer compared to winter for some activities. A greater proportion of 
people wore a hat in summer while travelling in a car (76%), during 
household tasks (85%), walking (76%) and water-related activities (69%), 
compared to winter (38%, 60%, 42% and 37% respectively) (Table 5-16). 
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Less than half of the diary participants who were engaged in the activities 
in both seasons wore a hat in both summer and winter. 
Table 5-16: Association between hat wearing and outdoor activity across season 
Activity 
Car Travel 
Shopping 
Household 
Walking 
Paid Work 
Sport 
Social / 
recreation 
Water-related 
Overall 
N (%)* 
58(28) 
22(21) 
144 (69) 
67(50) 
48 (57) 
45 (87) 
17(15) 
35(57) 
Summer 
44 (76) 
11(50) 
123(85) 
51 (76) 
35 (73) 
31(69) 
13(77) 
24 (69) 
Winter 
22 (38) 
16(73) 
87 (60) 
28 (42) 
35(73) 
33 (73) 
9(53) 
13(37) 
Both Summer 
& Winter 
8(14) 
5(23) 
66 (46) 
12(18) 
22 (46) 
19(42) 
5(29) 
2(6) 
McNemar's p 
0.002 
0.225 
0.001 
0.002 
1.000 
0.695 
0.248 
0.056 
expressed as a percentage of the participants involved in the activity 
* expressed as a percentage of the participants wearing a hat overall 
5.5.2 Sunscreen Use 
There were some unexpected seasonal variations present between some 
outdoor activities and sunscreen use. (Table 5-17). For example, of the diary 
participants who used sunscreen, a greater proportion of these people 
tended to apply sunscreen before going shopping (92%), doing household 
tasks (89%) and before engaging in social/recreational activities (90%) in 
winter, compared with in summer (33%, 52%, and 10% respectively). 
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Table 5-17: Association between applying sunscreen for an outdoor activity across season 
Activity Overall Summer Winter Both Summer McNemar's 
N(%)* N(%)* N(%)* & Winter p 
N (%)* 
Car Travel 
Shopping 
Household 
Walking 
Paid Work 
Sport 
Social / 
recreation 
Water-related 
26 (28) 
12(27) 
27 (30) 
14(21) 
8(23) 
6(26) 
10(19) 
5(19) 
21(81) 
4(33) 
14 (52) 
7(50) 
4(50) 
3(50) 
1 (10) 
2(40) 
11 (42) 
11 (92) 
24 (89) 
11 (79) 
7(88) 
5(83) 
9 (90) 
4(80) 
6(23) 
3(25) 
11 (41) 
4(29) 
3(38) 
2(33) 
0(0) 
1 (20) 
0.025 
0.020 
0.012 
0,206 
0.180 
0.317 
0.011 
0.317 
*expressed as a percentage of the participants involved in the activity 
+ expressed as a percentage of the participants applying sunscreen overall 
5.5.3 Shade Seeking 
As seen above, a large proportion of the diary sample sought shade for all 
activities in both seasons (except for playing sport where this is not 
appropriate). The "quasi-outdoor" activity of car travel was not analysed for 
this sun protective behaviour, as a person is, by default, in the shade when 
travelling in a car. 
There are however some significant differences in shade seeking behaviour 
across the seasons (Table 5-18). For example, of the participants who 
sought shade while outdoors in paid work, 76% sought shade in summer 
compared with 57% in winter. Of the people in outdoor employment who 
54 
wore a hat, they tended to wear it in both seasons, yet for the shade 
seekers, a greater proportion sought shade in summer. 
Table 5-18: Association between seeking shade during an outdoor activity across season 
Activity Overall Summer Winter Both Summer McNemar's 
fH%r N(%)* N(%)* & Winter p 
N {%f 
Shopping 
Household 
Walking 
Paid Work 
Sport 
Social / 
recreation 
Water-related 
81 (79) 
136(65) 
69(52) 
58 (69) 
13(25) 
33 (29) 
20 (32) 
48 (59) 
100(74) 
36 (52) 
44 (76) 
8(62) 
27(82) 
14 (70) 
57 (70) 
95 (70) 
46 (67) 
33 (57) 
6(46) 
19(58) 
6(30) 
24 (29) 
59 (43) 
13(19) 
20 (35) 
1(8) 
13(40) 
0(0) 
0.233 
0.569 
0.181 
0.071 
0.564 
0.074 
0.074 
expressed as a percentage of the participants involved in the activity 
* expressed as a percentage of the participants seeking shade overall 
5.6 Attitudes and Knowledge towards Sun Protection 
Half of the diary respondents reported that they don't feel healthy with a 
tan, vdth the remaining people were evenly divided between feeling healthy 
vTith a tan and being undecided. Almost 70% disagreed that a suntan 
protected one from cancer, while 24% were unsure. Although 20% agreed 
with the statement that if they reapplied sunscreen they could stay 
outdoors all day without burning, there were 83% who took care to avoid 
the midday sun. Most of the participants worried about burning on a cloudy 
day. Three-quarters of the diary participants reported using sunscreen all 
week, whereas there were 12% who used sunscreen only on the weekends. 
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5.6.1 Association between age, sex and attitudes 
Women were less likely than men to say that having a tan made them feel 
healthy though a significant number of both men (33%) and women (23%) 
agreed that they felt healthier with a tan (Table 5-19). Men were more 
likely to be ambivalent whereas the majority (60%) of women disagreed that 
a suntan made them feel healthy. Only 8% agreed that a suntan protects 
one from cancer, although 30% of men and 18% of the women were unsure. 
The majority of participants disagreed that if they reapply sunscreen they 
can stay outdoors all day but of concern are the 23% of the men and 18% of 
the women that agreed. While most avoided the midday sun, around 10% of 
the men did not. The majority (91%) did not agree with the statement that 
they don't have to worry about burning on a cloudy day. Most (75%) of the 
diary respondents also reported sunscreen use on weekdays, but there were 
12% who reported using sunscreen on the weekends only. 
The feeling of being healthy with a tan decreased with increasing age 
(Appendix 9). Similarly significant associations were found with the 
statement regarding being able to stay outdoors all day without burning if 
sunscreen was reapplied and also for the statement regarding not having to 
worry about burning on a cloudy day. A large proportion of each age group 
disagreed that a suntan protected them from cancer and there were a third 
of the younger and the older age groups that were ambivalent. The use of 
sunscreen only on the weekends decreased with increasing age. 
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Table 5-19: Responses to Attitude and Knowledge question 
1 Feel healthy 
with a tan 
A suntan 
protects from 
cancer 
If 1 reapply 
Sunscreen 1 can 
stay out all day 
1 take care to 
avoid the midday 
Sex 
Male 
Female 
Total 
Male 
Female 
Total 
Male 
Female 
Total 
Male 
Female 
Total 
120 
122 
242 
117 
120 
237 
120 
121 
241 
120 
122 
Agree 
39 (33) 
28 (23) 
67 (28) 
13(11) 
5(4) 
18(8) 
27 (23) 
22(18) 
49 (20) 
90 (78) 
110(90) 
Disagree 
46(38) 
73 (60) 
119(49) 
x':p=0.003 
69(59) 
94 (78) 
163 (69) 
X- p=0.0,004 
78 (65) 
93 (77) 
171 (71) 
x: p=0.058 
15(13) 
7(6) 
Neither 
35 (29) 
21 (17) 
56 (23) 
35 (30) 
21 (18) 
56 (24) 
15(13) 
6(5) 
21(9) 
15(13) 
5(4) 
sun 
On a cloudy day I 
don't worry about 
burning 
Total 
Male 
Female 
242 
120 
122 
200(83) 
12(10) 
6(5) 
22(9) 
x: p=0.007 
106(88) 
115(94) 
Total 242 18(7) 221 (91) 
x': p=0.309* 
20(8) 
2(2) 
1(1) 
3(1) 
I only use 
sunscreen on 
weekends 
Male 
Female 
Total 
120 
121 
241 
18(15) 
12(10) 
84 (70) 
97(80) 
30(12) (75) 181 
x: p=0.189 
18(15) 
12(10) 
30(12) 
Fisher's exact test substituted as Chi square test is not valid 
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6 DISCUSSION 
Surveys of sun protection behaviour have been various but few. Some 
researchers in Australia have conducted telephone polls to ask about 
activities and relevant sun protection during the immediately preceding 
weekend (Baade et al, 1996; McGee et al, 1995). One telephone poll of 
residents in Queensland conducted in the summer of 1988/89 was repeated 
in 1991/92 (Baade et al, 1996), to assess community change in sun 
protection behaviours. In the US, investigations of 'the likelihood' of using 
sun protection strategies (Hall et al, 1997; Robinson et al, 1997) have been 
reported. Overall however, there has been a dearth of research into actual 
sun protection behaviours and activities, particularly prospective studies. 
Previous studies have generally been cross-sectional surveys that focussed 
on one or two activities (Craig and Diffey, 1997; Herlihy et al, 1994; Koh et 
al, 1997; McGee et al, 1995; Newman et al, 1996; Olson et al, 1997; 
Pincus et al, 1991; Robinson and Rademaker, 1998; Rosso et al. 1996; 
Zitser et al, 1996). Therefore this assessment of sun exposure and 
protective behaviour potentially gives new insights about community sun 
protection practices. 
6.1 Involvement in activities 
One of the most common outdoor activities named was car travel, and 
though it may be better classified as "quasi-outdoors", recent researchers 
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have found that the UV exposure to humans while travelling in a car is 
significant (Kimlin and Parisi, 1999; Parisi and Wong, 1998). There was 
substantial variation in the proportions of people who travelled in a car in 
the recorded summer period compared to the winter period, in that nearly 
90% of both men and women travelled in a car at some time during the 
summer week, compared with 55% of both in the winter week. While hat-
wearing in a car probably reflects behaviours other than sun protection, 
wearing long-sleeves is relevant to arm protection (when the windows are 
down), and hence this activity has been included. 
Besides car travel and water-related activities, seasonal variation was most 
marked in the frequency of the people participating in social/recreational 
activities. There were no great seasonal differences in the median time 
spent outdoors for most other land-based activities apart from the few in 
paid work who doubled their median time outdoors in winter compared to 
summer. As expected, greater median time was spent outdoors during 
water-related activities in summer compared to winter. Other than car 
travel (as above), sex differences in most outdoor activities were observed. 
These differences suggest sex-specific targetting for sun protection may be 
necessary. Women respondents in the diary sample more frequently 
participated in the 'traditional' female endeavours of outdoor shopping and 
household tasks as well as walking and outdoor social/recreational activities 
compared with the men. On the other hand, men were engaged in paid 
outdoor work and in outdoor sports and water-related activities more 
frequently than women. 
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6.2 Sun Protection practices 
Sun protection practices during recreational hours have largely been 
ignored by researchers (Kricker et al, 1994; Rosso et al, 1996): most have 
investigated sun exposure in outdoor workers (Gies et al, 1995; Kimlin et 
al, 1998). Moreover few studies have collected/reported comprehensive 
information regarding sun protection strategies used by their subjects. 
6.2.1 Hats 
Hats have been advocated to protect the head and neck from the sun 
(Cummings et al, 1997; Fisher et al, 1996). A hat with a 7cm brim will 
provide the forehead (SPF >20), the nose (SPF 7) and the cheeks (SPF 3) 
with some protection from the sun, whereas a baseball style cap will afford 
less protection to the nose (5 SPF) and to the cheeks (1.5 SPF) (Diffey and 
Cheeseman, 1992). 
Hats were worn for some of the time during the recorded periods by 84% of 
people. This is a much greater frequency than seen in the 1991 Queensland 
telephone poll which reported a hat-wearing frequency of 56% (Baade et al, 
1996), or in a similar New Zealand study which found that 38% wore a hat 
on the previous weekend (McGee et al, 1995). We found that in summer 
more men (85%) than women (69%) wore a hat and similarly in winter 
(68% and 48% respectively). This is a greater frequency of hat wearing than 
Baade et al (1996) reported, namely that 49% of males and 42% of females 
wore a hat the previous weekend in summer (that is, weekdays were not 
included which may explain the discrepancy). In a US population Hall et al 
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(1997), found no sex specific differences in the wearing of hats or long-
sleeves, though that study found the frequency of wearing a hat increased 
with age (Hall et al, 1997), as we also observed. 
There was a statistically significant difference in the percentage of time 
outdoors that a hat was worn in summer compared to winter. In summer, 
hats were worn by almost 60% of the people for less than half the time 
spent outdoors, and in winter 54% of the people wore a hat for greater than 
half the time they spent outdoors. Thus there is room for improvement, 
not only in increasing the amount of time outdoors a hat is worn but 
encouraging more people to wear a hat in the first instance, as there was no 
difference in the median time spent outdoors in both seasons. 
There is no clear explanation as to why men wear a hat more than women. 
Presumably underlying factors are present, acting as barriers to lower the 
frequency of hat-wearing in women, or to increase the relative frequency m 
men. Some researchers in a study of Victorian adults in 1984, reported that 
men found hats "a nuisance", they "couldn't find one that fitted", or they 
were "expensive" and were "a problem while playing sport". Women 
reported hats being "too inconvenient", "too uncomfortable" and "problems 
with the hairstyle" (Hill and Rassaby, 1984). Although the trend is 
increasing for the fashion magazines in Australia to have models wear a hat 
in outdoor settings, hats are apparently not accepted generally as 
enhancing a woman's appearance (Chapman et al, 1992). 
The style of hat worn was not ascertained in the Nambour study, and so we 
are unable to assess the amount of head and neck protection afforded. This 
may be misleading in some circumstances. For example, if many of the men 
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tended to wear baseball-style caps, while the women tended to wear broad-
brimmed hats, the net protection to the face may have been similar in both 
cases, even though men wore hats more frequently. 
6.2.2 Long-sleeves in Summer 
Previous studies have generally not reported on the wearing of long-sleeves 
as a sun protection strategy (eg. Baade et al (1996) and Robinson et al 
(1997)). Some reports have grouped long-sleeved shirts with tee-shirts (eg. 
Newman et al (1996) and McGee et al (1995)), or with hats (eg: Hall et al 
(1997)). Long-sleeved shirts provide the arms with protection from UVR 
(Cummings et al, 1997) but the amount of protection afforded depends on 
several factors such as weave, colour and moisture content of the shirt 
material (Gies et al, 1994). We found that 17% of the people in summer 
wore long sleeves for some of the time outdoors. A high proportion of the 
people who wore long sleeves in summer did so for less than half the time 
spent outdoors. In a market survey in the Northern Territory, an area of 
even higher heat and humidity than Queensland, Whiteman et al (1994) 
reported 3% of their sample of midday market shoppers were wearing long-
sleeves. 
A possible barrier to people wearing long sleeves as a form of sun protection 
may be a lack of availability of cool light fabrics that can provide UVR 
protection, since conventional fabrics can make wearing long sleeves 
uncomfortable and constrictive in the heat (Hill and Rassaby, 1984; Lowe et 
al, 1993). 
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6.2.3 Sunscreen 
In the NZ telephone poll (McGee et al, 1995), 32% of the participants had 
used sunscreen the previous weekend, and similarly the Queensland 
telephone pollers (Baade et al, 1996), reported that 33% of their sample had 
used sunscreen the previous weekend. In the present study the diary data 
covered a longer period. Although not significant, sunscreen was applied 
more than 5 times by 60% of the control group in the winter week, 
compared to 47% in summer. A third of people consistently applied 
sunscreen in both seasons, with women generally more likely to apply 
sunscreen than the men. Baade et al (1996) and Hall et al (1997) also 
reported females were more likely to apply sunscreen than the men. 
There were significant seasonal differences in the application of sunscreen 
for four classes of outdoor activities. Significantly more people applied 
sunscreen before travelling in a car in summer compared with winter. On 
the other hand, a higher percentage of the participants applied sunscreen 
before going shopping, and before household tasks, as well as before 
social/recreational activities in winter, compared with summer. This result 
is surprising and the reason for such a tendency is unknown. 
Only one third of the diary participants applied sunscreen during the 
recorded weeks, and this agrees with previous rates reported by Baade et al 
(1991) for weekends and by Hill et al (1996). We also found that of the 41% 
of people who ever used sunscreen, 50% applied sunscreen more than 5 
times in the study week in summer and this increased to 60% in the winter 
week. Barriers to the use of sunscreen in the Nambour community were 
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given as "causing skin irritation", "skin greasiness", and "stinging eyes 
after facial perspiration" (Green et al, 1999). Among teenagers, barriers 
reported by Cockburn et al (1989) were perceptions that sunscreen was "too 
messy" and "expensive". Others have reported that barriers to sunscreen 
use included "forgetting", "thinking it is a hassle" and "not finding the 
time" (Cummings e^  a/., 1997). 
Of course, apart from the frequency of use of sunscreen, there are other 
factors which affect sun protection afforded by topical sunscreens. The 
effectiveness of initial application of sunscreen has recently been quantified 
under laboratory conditions by Stokes and Diffey (1997). They found that 
the technique of applying the sunscreen and the thickness of the applied 
sunscreen greatly influenced the degree of sun protection rendered. 
6.2.4 Shade 
Seeking shade as a sun protection strategy has been reported previously in 
a Queensland study in 1991/92 (Baade et al, 1996): 36% of the study sample 
sought shade the previous weekend. In a 1996 telephone poll in the United 
States, 39% of the polled adult population indicated that they were 'likely' 
to seek shade when outdoors on a sunny day (Robinson et al, 1997). In the 
present study, we found over 80% of the diary sample sought shade for 
some of the time they were outdoors. Whether people (including those in 
the Nambour study) discriminate between shade protecting their skin 
against the sun and use of shade as shelter from the glare or heat of the 
sun, is not known, but this is of secondary interest to the fact that shade 
protection is sought. 
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Nearly 70% of the people in the diary study sought shade for less than half 
of their total time outdoors. Of the people that sought shade in summer, 
58% utilised the shade for less than half the total time they were outdoors. 
Similarly in winter, 64% of the people who sought shade utilised the shade 
for less than half their time outdoors. The majority of the participants in 
the diary study sought shade for some of the time during all activities in 
both seasons, though women were significantly more likely to seek shade 
around the house (in summer) than men. There was no association found 
between the tendency to seek shade and the age of the participants in 
Nambour, although in a US population a positive association between the 
'likelihood' of seeking shade and age was reported (Hall et al, 1997). There 
was a seasonal association with skin type however. People whose skin 
'burnt first/then tanned', were significantly more likely to seek shade in the 
summer compared to the winter. 
There are great variations in the effectiveness of shade-bearing apparatus 
(Parsons et al, 1998). All types of open shade are susceptible to intrusion of 
scattered and reflected UVB. Parsons et al (1998) reported that unless one 
was sheltering under a tree with dense foliage, a fair-skinned person 
sheltering under a tree would be sunburnt in less than an hour. The shade 
provided by awnings, buildings and hats is similar to that provided by the 
trees; the only satisfactory protection from measured sunlight is from 
densely wooded trees and low, widely overhanging awnings that omitted 
exposure to the sky as well as direct sunlight (Parsons et al, 1998). We did 
not ascertain the type of shade sought by our study participants (this would 
be difficult to assess objectively) so again we are unable to estimate the 
effectiveness of the shade that was sought. It is recognised that the quality 
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of shade reported may differ also with activity. For example, the shade 
afforded by an umbrella while out walking may not be as effective as the 
shade provided by dense foliage or trees in a yard or garden. Recently it was 
suggested that as a result of cooler temperatures under shade, people may 
not employ additional sun protective measures (Parisi and Kimlin, 1999). 
Shade, and the differing quahty of UVR protection afforded by various 
types of shade, need to be promoted and included as an adjunct to other sun 
protection measures. 
6.2.5 Attitudes and Knowledge regarding sun protection 
Favouring a suntan has been reported to predict low sun protection levels 
(McGee et al, 1995). Changing favourable views about tanning in young 
adults may constitute a precondition for behavioural changes towards 
greater sun protection m the short-term (McGee et al, 1995). In the present 
study, one-third of males and one-fifth of females said they felt healthier 
with a tan, which is less than the reported NZ telephone poll rate of over 
40% (McGee et al, 1995) but approximately the same result as found in the 
Queensland telephone poll (33%) (Baade et al, 1996). We found this belief 
decreased with age, however this may be related to the decreasing influence 
of friends and family, or to a cohort effect, as well as to changing personal 
beliefs with age. The majority of men (59%) and women (78%) disagreed 
with the assertion that "a suntan protects from cancer". Thus it seems that 
most people in the community know that a suntan is not protective in the 
long-term against the sun's ill effects on the skin. However this is not 
tantamount to their knowing that striving for a suntan may actually 
"cause" skin cancer. 
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6.3 Variation in hat wearing across activity 
We investigated the within-person consistency of sun protection practice 
across outdoor activities. There were significant within-person variations in 
the practice of wearing a hat regardless of the season, but no pattern across 
activity was apparent. For example, in comparing (summer only) the 
frequency of hat wearing for household tasks with the other activities, hats 
were worn by the participants significantly less for car travel, while out 
walking, during paid work, and for their social/recreational activities. 
Similar associations occurred in winter apart from the activity of paid work 
when significantly more people wore a hat than they did for household 
tasks. 
When comparing the frequency of hat-wearing while out walking in 
summer with the frequency of hat-wearing during the other activities, there 
were some significant within person variations. Hats were worn by the 
participants significantly more for household tasks and paid work, but 
significantly fewer people wore a hat while travelling in a car and for their 
social/recreational activities compared with hat-wearing while out walking. 
Similar associations were also observed in winter, with the exception of the 
frequency of wearing a hat while shopping, in which there were also fewer 
that wore a hat compared with while out walking. Overall, the frequency of 
people wearing a hat for two activities in the study week was lower than the 
frequency of hat wearing for just one activity. 
In summary, while there were fixed factors which predicted hat wearing 
such as male sex, the practice of wearing a hat for sun protection also 
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appeared to rely on other unmeasured, variable factors (and not on the 
actual activity). These could have been the weather, social customs, fashion 
fads and trends, the availability of a suitable hat, or friends' and family's 
attitudes and beliefs towards hats and sun protection. 
6.4 Winter Sun 
Average daily total erythemal UVR in Brisbane on a mid-winter June day 
has been estimated at 7.8 MEDs (only exceeded by Alice Springs (10.0 
MEDs) and Darwin (17.2 MEDs)) (Gies et al, 1994). When the ambient 
UVR levels were measured simultaneously in Nambour and Brisbane they 
were found to be very similar (Nambour; summer: 25.5 MEDs and winter: 
8.8 MEDs vs Brisbane; summer: 23.8 MEDs and winter: 7.8 MEDs) (Neale, 
1998). For example; a person outdoors in Brisbane on a June day (around 
the solar noon) will have exceeded their daily exposure limit in 59minutes 
(Gies et al, 1994) and consequently experience sunburn after that time 
(depending on skin colour). In the present study we found that the overall 
median duration outdoors for a week was the same in both summer and 
winter (13 hours). However, in winter, we found that 40% of the 
participants, who wore a hat, did so for less than half their time spent 
outdoors. Of those that sought shade in winter, a greater proportion (60%) 
utilised the shade for less than half of their total time outdoors. The 
importance of sun protection needs to be a year-round concern, not just a 
summer health campaign in Australia and this is especially so in the South 
East Queensland population. 
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6.5 Study strengths and limitations 
Compared with other studies such as cross-sectional telephone polls which 
have investigated sun protection behaviour (Baade et al, 1996; Hall et al, 
1997; McGee et al, 1995), the Nambour Trial offered a unique opportunity 
to investigate the variations in sun protection in the context of a 
longitudinal study, and thus an opportunity to gain more insight into 
variations in behaviour. 
In 1986, 3000 people were selected randomly from the Nambour Electoral 
Roll for the first Nambour skin cancer prevalence study. 2095 took part, 
and the non-responders were shown to be similar to those in the study in 
the distribution of major risk factors and in the prevalence of clinical signs 
of actinic damage (Green et al, 1988). Of those in the prevalence study, 
1626 were enrolled in the skin cancer prevention trial in 1992. People aged 
between 40 and 69 years and those who had been treated for a skin cancer 
in the period between 1986 and 1992 were more likely to be enrolled in the 
intervention study than other age-groups and those not treated for skin 
cancer in the same period (Green et al, 1994). The diary sample was in 
turn randomly selected from the Nambour Cohort in 1995, and therefore 
should represent the general Nambour population with the above caveats. 
Indeed comparison with regional data from the Australian Bureau of 
Statistics shows this to be so (ABS, 1991). 
It is a limitation of this study that the results may be more generalisable to 
the population of sub-tropical South East Queensland, than to Australians 
elsewhere. 
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The sub-sample of the Trial who were selected to participate in the diary 
study completed three seasonal diaries. This project used the second and 
third diaries to assess behaviour variation, which have should somewhat 
decreased the bias of the participants adopting 'good' sun protection 
practices in the first week of self-recorded behaviour. In addition, 
familiarity with diary completion should have increased fidelity of 
reporting. On the other hand, since the second and third diaries were 
completed in different seasons, it is not possible to distinguish random 
variation in behaviour from seasonal variation. Also seasonal variation may 
be explained by other factors eg. long sleeves were worn in winter 
frequently for warmth, so elective sun protection from this mode could only 
be assessed in summer. 
Recall bias should have been eliminated as the participant completed the 
diary each day, though if a participant actually completed the diary towards 
the end of the week, recall bias would have been be a problem. We are not 
able to assess how often this occurred, however the broad categorisation of 
the variables (for example, did not use sun protection and ever used sun 
protection) should overcome this. In Sweden, data collected by a prospective 
diary study was compared with data collected using a questionnaire 6 
months later. The authors concluded that diaries were the better method of 
gathering information about the details of sun related behaviour, whereas 
the questionnaires could only differentiate between high and low frequency 
of behaviour (Brandberge^a/., 1997). 
That multiple comparisons were made in this analysis must be taken into 
consideration and therefore there is the possibility that some of the 
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significant results occurred by chance. For example, in this sample, the 
unexpected significant disparity in the proportion of people travelling in a 
car in summer compared to the winter period could have occurred by 
chance. However, other significant associations such as men wearing hats 
more than women, and conversely women using sunscreen more than men, 
were hypothesised and/or have been consistent with other evidence, 
increasing the likelihood that such associations are real. 
Lastly, the attitude and knowledge questions of this study have not been 
psychometrically validated, however the sun exposure behaviour of the 
participants has been validated (Green et al, 1999; Neale, 1998). 
Participants wore polysulphone badges to measure their daily UVR 
exposure on 2 separate days. The median percentage of ambient exposure 
received significantly increased with self-report of time outdoors in the 
diaries (and the sun behaviour questionnaire). There was a suggestion that 
the diaries discriminated better, particularly between the medium and 
highly exposed participants. 
6.6 Conclusions 
There were several expected seasonal variations in activities pursued and in 
sun protection practices. As well, substantial variations in the proportions 
of people of each sex participating in each of the recorded activities were 
noted. Males were more likely to participate outdoors in paid work and in 
both land and water-based sports, whereas more women were engaged in 
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the "traditional" women's activities of shopping, household tasks and 
walking. Travelling in a car, along with household tasks and paid work 
were the activities that occupied most of participants' time. There was a 
significantly higher frequency of car travel and water-sports (in summer) 
and social/recreational activities in winter, although the median duration of 
outdoor paid work doubled in winter compared with the summer. 
We have found a much greater frequency of hat wearing than previously 
reported, with more men wearing hats and for a much greater proportion of 
their time outdoors than women. A greater proportion of people engaged in 
household tasks, paid work and land- and water-based sports wore hats 
overall. Health education messages need to be directed at increasing the use 
of hats as sun protection in women. The fashion industry particularly in 
Australia needs to support the use of hats, to design comfortable, easy to 
wear wide brimmed hats, and to feature them in fashion magazines. (This 
seems to have partially succeeded in adolescents with the introduction of 
wide brimmed hats by the popular "surfing" label manufacturers.) 
Long-sleeved shirts were generally not worn in summer, although twice as 
many men than women wore long-sleeves (in summer). Some employers in 
Queensland have sun protection policies in place and insist on hats and 
long-sleeved shirts being worn (Gies et al, 1994). The heat and humidity of 
the Queensland summer does not lend itself to wearing the constricting, 
hot, heavy fabrics currently used in the manufacture of many long-sleeved 
shirts. The manufacture and wider availability of lighter weight, cooler 
fabrics treated with a ultraviolet protection (UPF) substance, along with 
increased public awareness of the need to cover up as a part of an overall 
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sun protection strategy, would be beneficial and to rates of skin protection 
overall. 
Sunscreen was used by a larger proportion of people in Nambour than 
found in other studies. This might be due to the fact that we have 
prospectively collected the data and therefore have a more accurate 
measure of the number of applications. The participants may also have had 
an increased awareness of the aims of the overall Nambour Trial. Finally it 
may be true that educational programs have had more success in this area 
in Queensland. Nevertheless we found that women tend to use sunscreen 
more than men. Also only about one-third of the study participants applied 
sunscreen before travelling in a car, shopping, household tasks and sport. 
However, in winter, significantly more people applied sunscreen before the 
activities of shopping, household tasks and social/recreational activities, 
compared with summer. 
Although seeking shade was the most popular sun protection measure, the 
quality of the shade was unknown. Women tended to seek shade and spend 
a greater proportion of their time outdoors in the shade than men. A large 
proportion of people who were engaged in the outdoor activities of 
shopping, household tasks, walking and paid work, sought shade for some 
of the time. People who were outdoors, engaged in the activities of paid 
work, car travel, social/recreational and water-related activities, sought 
shade significantly more in summer compared with winter. Future 
educational programs need to include information such as the fact that a 
fair person can burn in less than an hour while sheltering under a tree of 
sparse foliage. The type of tree or structure that affords the level of sun 
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protection, is important as is the knowledge that shade should be used as 
an adjunct to sun protection along with sunscreen, protective hats and 
clothing should all be included in education programs. 
A major proportion of the diary sample practised at least some sun 
protection strategies, but the proportion of time outdoors spent practising 
these measures could be greater, in both summer and winter. Women 
should be encouraged to reach the same frequency of hat wearing as the 
men; conversely the men could increase their use of sunscreen as a sun 
protection strategy. Other factors are involved in the decision to use (or 
not) sun protection, whether it be fashion or the style of the day that 
dictates, the availability of sunscreen/hat/shade, or the thoughts and beliefs 
of friends or relatives, or the temperature of the day, or a combination. A 
recent intervention study successfully changed the sun protective behaviour 
by adults (by the daily use of sunscreen over 4.5 years) and this reduced the 
incidence of tumours of squamous-cell carcinomas (Green et al, 1999). 
Therefore health education strategies may be possible to broaden the 
change that is possible. Further collaborative research is being carried out 
into the reasons people utilise a particular sun protection strategy or 
strategies, to give new insight as to why sun protection is used for one 
activity and not another. This may assist in health policy recommendation 
for skin cancer control into the next decade. 
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Appendix 1 
Date 
«Title» «Prefhaine>> «Sumame» 
«Mail 1» «Mail_2« 
«Mail 3» «Mail 4» 
Dear «Title» «Suraame», 
Thank you for your continuing participation in the Nambour Skin Trial. I am v^iiting this letter to 
in\ite you to take part in a special component of this trial which aims to examine in greater detail 
than we have previously the way we behave when we are in the sun. This may help to shed m.ore 
light on why so many people are still getting skin cancer, and possibly assist in the deveiopm-ent of 
better preventive measures against skin cancer and premature aging. 
If you are agreeable to taking part, we shall ask you to fill out a very simple diary for 5 minutes every 
evening for one week after your three collection weekends this year (if it is inconvenient to fill out 
the diary during these particular weeks, alternative weeks could be arranged). We would also ask you 
to complete a brief questionnaire on one occasion. The diary would be carefully explained to you at 
the collection weekend and you would be provided with reply paid envelopes in which to return your 
diaries. 
Your help in filling out these sun diaries would be greatly appreciated. I shall look forward to 
discussing this part of our research with you when you come in to return your leftovers and pick up 
supplies, and will be happy to answer any questions at that time. In order to avoid any possible delays 
during the weekend, it would be appreciated if you could come in on the first of the collection 
weekends, that is the 4tli and 5th of March. (Of course, if this is inconvenient, please feel free to 
come in on the 18th or 19th of March). 
•Yours sincerely 
f^chel Neale 
Appendix 2 
SUN DIARY INSTRUCTION SHEET 
Thanks once again for filling out this last sun diary. There are just a few specific points 
to remember when filling out this diary. 
• Don't forget to actually write down any outdoor activities in spaces 1. to 5. This 
should be the fu-st thing that you do. 
• Please only record your outdoor activities (my computer complains if any indoor 
activities are recorded in the diary). 
• Include time spent driving or in the car (if you spent more than 15 minutes in the car). 
Please write whether the windows were up or down as this affects how much 
damaging sunlight you receive. 
• Don't forget to fiU in the question telling me if you were in the sun or the shade (if s 
sneaked in and easy to miss). 
• Record your sunscreen use with crosses (not lines). Record all sunscreen use, even if 
we don't give you sunscreen. If you use your own sunscreen, please write the SPF (eg 
15-t-) at the bottom of the page. 
One last point for those people given sunscreen. It is very important that you use 
the sunscreen bottle marked diiary only for the week that you fill out the diary. We 
must weigh this bottle before you continue to use it 
THANK YOU FOR YOUR HELP 
Appendix 3 
Please (1) Return your diary and sunscreen to the hospital on 
(2) Post your diary back in the reply paid envelope provided 
Nambour Trial of Prevention of Skin Cancer and Actinic 
Eye Disease 
SUN DIARY 
apertis opertis 
THIS IS YOUR LAST SUN DIARY 
There are a few things that are very important to remember when filling out this final diary. It 
would be greatly appreciated if you could take 5 minutes to read the instruction sheet and 
study the demonstration before you begin. 
If you have any problems with the diary, please feel free to contact Rachel or your study nurse. 
Rachel: (07) 362 0245 Carolyn: 933 212 Office: 762 909 
D E M O N S T R A T I O N 
Day f Y l c n d a U Date / ^ / 10/19 9 3 ' 
^ 
Write down your outdoor 
activities in spaces 1-5 8 
AM 
10 11 
TIME 
12 
PM 
2 
1. 
lo'cjshing 
2. , . (u:ir\dc^> 
Driving down) 
U o r k i n q plumt>in^ 1—i- :-!k-rr*^ 
Jog^iHci 
What w e r e y o u w e a r i n g 
on the top half of your 
body? 
hat 
swimming costume 
no top 
sleeveless top 
short-sleeyed top I—I- *—"-!-
long-sleeved top 
What w e r e y o u w e a r i n g 
on the bottom half of 
your body? 
Swimming costume 
short shorts or mini-skirt 
Imee-length sh^^ 
sldrt or dress 
full length trousers 
i—(-
',•,v•.^•:^,•^^.y.^•,ny, 
Were y o u mainly in: 
the sun 
the shade 
Was the weather: 
sunny 
.•J;-vvvvv".'VV''.'V.'V'<«VVV 
oyercast 
raining 
(If you didn't go outside at all today, fill out the day and the date and put a line through this tl whole box) 
SUNSCREEN USE: Pu t a CROSS on the l ine c losest to the half hour when you applied 
sunscreen 
When did you apply 
sunscreen to your: 
face 
hands 
forearms 
upper arms 
legs.. 
back 
chest/stomach 
9 10 11 12 1 2 3 4 
X 
.X 
^, 
1 - - • • - i - -
.. .^,.., 
i . /,,, 
ic 
(If you didn't wear any sunscreen today, put a line through this It whole box) 


Appendix 4 
NAMBOUR SKIN AND EYE STUDY 
SUN BEHAVIOUR QUESTIONNAIRE 
For the following questions, please place a cross (x) in the box to show your answer in each case. 
Strongly Agree Disagree Strongly Neither 
agree Disagree agree or 
. disagree 
I feel more healthy with a suntan 
2. A suntan protects you against skin cancer 
3, As long as I keep reapplying sunscreen I can stay in 
tfie sun all day without getting burnt 
• 
• 
4. I try to avoid t>eing outside in ttie middle of the day 
5. On a cloudy day I don't have to worry about getting 
burnt 
• • 
6. I usually only use sunscreen on weekends 
• 
• 
• 
• 
• 
• 
• 
• 
• 
7. What do you understand the Sun Protection Factor 15+ (SPF 15+) to mean? (Choose one (1) answer only) 
One can: 
• stay out in the sun for 15 hours without getting sunburnt 
• stay out in the sun 15 times longer without getting sunburnt 
• stay out in the sun all day without getting sunburnt 
• Not sure 
8. Since January 1 this year, when outside in the sun did you usually: (place a (x) in the box to show your 
answer in each case.) 
Almost Usually Sometimes Almost Never 
Always Never 
a. Wear a hat? 
b. Apply sunscreen ? 
c. Use an umbrella? 
d. Wear long sleeves ? 
e. Try to stay in the shade? 
• 
• 
• 
• 
• 
Q 
• 
• 
• 
• 
a 
• 
• 
• 
• 
G 
• 
• 
• 
• 
• 
a 
• 
• 
a 
f. Wear sunglasses? Q • 
9. During the last year in SUMMER, how much time did you spend outdoors during the whole dav (from 
sunrise to sunset) (For each question choose one (1) answer only) 
9A. ON A TYPICAL WEEK DAY? 
• Hardly ever (up to one hour) 
• Less than 50% of the time (2-4 hours) 
• More than 50% of the time (5-8 hours) 
• Nearly all the time (9-12 hours) 
9B. ON A TYPICAL WEEKEND DAY? 
• Hardly ever (up to one hour) 
• Less than 50% of the time (2-4 hours) 
• More than 50% of the time (5-8 hours) 
• Nearly all the time (9-12 hours) 
10. During the last year in WINTER, how much time did you spend outdoors during the whole dav (from 
sunrise to sunset) (For each question choose one (1) answer only) 
10A. ON A TYPICAL WEEK DAY? 10B. ON ATYPICAL WEEKEND DAY? 
J Hardly ever (up to one hour) • Hardly ever (up to one hour) 
J Less than 50% of the time (2-4 hours) • Less than 50% of the time (2-4 hours) 
• More than 50% of the time (5-8 hours) a More than 50% of the time (5-8 hours) 
-J Nearly all the time (9-12 hours) • Nearly all the time (9-12 hours) 
11. How often do you take the tablets we give you? (Choose one (1) answer only) 
J I take the tablet every day (go to question 13) 
-J I often take the tablets (4 or more days per week) 
3 I sometimes take the tablets (3 or fewer days per week) 
a I never take the tablets 
12. What is/are the most common reason(s) that you don't take the tablets we give you every day? 
(You may choose more than one (1) answer) 
3 forget/can't find tablets 
• the tablets are difficult to take (too big, taste unpleasant) 
U I think that the tablets are not active (placeboj, therefore I don't need to take them 
• the tablets change the colour of my skin {please specify) 
• I think that the tablets may cause side effects/health problems 
• Other (please specify) , 
13. Will you take beta-carotene tablets after the Nambour Study has finished? (Choose one (1) answer only) 
• No 
• Yes, about as often as I take them now 
• Yes, more often than I take them now 
3 Yes, less often than I take them now 
14. Do you ever apply sunscreen (Choose one (1) answer only) 
3 Yes, every day (go to question 16) 
• Yes, nx)st days 
• Yes, occasionally 
• No, never 
15. If you don't apply sunscreen every day, what is/are your most common reason(s) for not using sunscreen? 
(You may choose more than one (1) answer) 
• forgot / couldn't find sunscreen 
• sunscreen too greasy 
• didn't think it was necessary (eg weather overcast, wasn't planning on going outside) 
• was using other sun protection (eg shade, hat. long sleeves) 
• want to get a tan 
3 the sunscreen irritates my skin 
• Other (please specify) 
If you never use sunscreen, you are not required to answer any further questions. 
Thank you very much for your help. 
if you ever use sunscreen, please continue with tfie remainino questions 
16. Typically, how many days per week do you apply sunscreen to your: 
(cross one (1) box for each site) 
None 1-2 days 3-4 days 5-6 days every day 
Face/head/neck? • • • • • 
Hands and/or Forearms? • O O O • 
Other Parts Of Your Body? • • • • • 
17. On the days that you apply sunscreen, how many times per day do you typically ap)ply sunscreen to your: 
(cross one (1) tx)x for each site) 
I don't use once 2-3 times more than three 
sunscreen times 
Face/head/neck? • • • • 
Hands and/or Forearms? • • • • 
Other Parts Of Your Body? • • • • 
18. Will you use sunscreen after the Nambour Study has finished? (Choose one (1) answer only) 
a No 
a Yes, about the same as I use it now 
• Yes, more often than I use it now 
• Yes, less often than I use it now 
The following questions are about those days when you decide to apply sunscreen to your skin more 
than once (ie re-apply sunscreen) 
19. Do you ever apply sunscreen more than once in a day (re-apply sunscreen)? (Choose one (1) answer only) 
• no, never (go to question 23) 
• yes 
20. In the last 7 days, on how many days did you apply sunscreen more than once? (Place a cross in one (1) 
box only) 
none 1 day 2 days 3 days 4 days 5 days 6 days every day 
• a : • • , • • • • 
21 Do you re-apply sunscreen if: 
(place a cross (x) in the box to show your answer in each case.) 
Almost Usually Some- Almost Not 
Always times Never Applicable 
a. you are spending the day nrostly • • • • • 
outdoors? . .^  
b. you've been in the water or you've ^ 
b>een perspiring? 
c. you are spending the day mostly • • • • 
indoors? 
22. When do you usually apply sunscreen more than once In a day? (Choose one (1) answer only) 
• I usually wait until I start to look or feel very buml before I re-apply sunscreen 
D I usually wait until I start to look or feel at least a little bit red or burnt before I re-apply sunscreen 
a I usually re-apply sunscreen regularly (every hour or two) to prevent myself from looking or feelin( 
red or burnt 
3 I usually only re-apply sunscreen if someone else (for example a family member) tells me if s tim* 
to put on more sunscreen 
For the following questions, please place a cross (x) in the box to show your answer in each case. 
Strongly Agree Disagree Strongly 
Agree Disagree 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
Only the first sunscreen application of the day protects 
you from burning, re-applying a sunscreen during the 
day is next to useless. 
Perspiring removes sunscreen from your body. 
If your skin is already a little burnt, re-applying 
sunscreen will not protect you against further burning. 
Even if a sunscreen is "water resistant" most of it will 
have been removed after 30 minutes of bathing. 
As long as you haven't started to get burnt, the 
sunscreen is still working and if s fairly useless to re-
apply sunscreen. 
Sunscreen should be re-applied after you've come 
out of the sun; it helps your skin heal sunburn. 
Sunscreen manufacturers provide enough information 
about sunscreen re-application 
• 
• 
• 
• 
• 
• 
• 
• 
a 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
a 
• 
THANK YOU FOR YOUR PARTICIPATION 
Appendix 5: Association between activity and age-group 
Activity 
Car Travel 
Shopping 
Household 
Walking 
Paid Work 
Sport 
Social / Recreation 
Water-related 
Age-group 
20-39 
40-59 
60-79 
20-39 
40-59 
60-79 
20-39 
40-59 
60-79 
20-39 
40-59 
60-79 
20-39 
40-59 
60-79 
20-39 
40-59 
60-79 
20-39 
40-59 
60-79 
20-39 
40-59 
60-79 
Summer 
27(90) 
106(88) 
75 (89) 
X :^ p=0.899 
X'lrend: P=0.949 
7(23) 
29 (24) 
37 (44) 
x: p=0,006 
X'lrend: P=0.005 
21 (70) 
95 (79) 
77 (92) 
X :^ p=0.010 
X'lrend: P=0.003 
12 (40) 
45 (37) 
47 (56) 
x'- P=0.026 
X^rend:P=0.027 
11 (37) 
41 (34) 
12(14) 
X :^ p=0.004 
X'lrend: P=0.002 
5(17) 
13(11) 
19(23) 
X ;^ p=0,071 
X r^end- P=0.135 
9(30) 
44 (36) 
12(14) 
x': P=0.002 
X'lrend: P=0.008 
14 (47) 
30 (25) 
11 (13) 
x': p=0.001 
X'lrend: P=0.001 
Winter 
20(54) 
76 (62) 
39 (46) 
X :^ p=0,091 
x'Trend:P=0.184 
7(19) 
35 (29) 
42 (50) 
x'- P=0.001 
xVend: P=0.001 
28(76) 
98 (80) 
74 (88) 
X :^ p=0.168 
X'lrend: P=0.067 
14(38) 
45 (37) 
42 (50) 
x': p=0.140 
X'lrend :P=0.102 
12(32) 
42 (34) 
14(17) 
X :^ p=0.018 
X'rrend: P=0.020 
9(24) 
14(11) 
18(21) 
x': p=0.068 
X^rend: P=0.781 
20 (54) 
53 (43) 
26 (30) 
x'; p=0.042 
X'lrend: P=0.012 
10(27) 
12(10) 
3(4) 
X ;^ p=0.001 
X'lrend: P=0.001 
Appendix 6: Association between the frequency of Sun 
Protection utilised at some stage with age-group 
Sun Protection Age-group 
Hats 
Long-sleeves 
Shade seeking 
20-39 
40-59 
60-79 
20-39 
40-59 
60-79 
20-39 
40-59 
60-79 
Summer 
N {%) 
Winter 
N (%) 
17(57) 
88 (73) 
75 (89) 
X :^ p=0.001 
19(51) 
64(52) 
58 (69) 
X^ : p=0.036 
X Trend: p=0.001 X Trend: P=0,024 
4(13) 
16(13) 
19(23) 
x: p=0.180 
28(76) 
98(80) 
68(81) 
X^: p=0.801 
X Trend: P=0.108 X Trend: P=0.539 
28 (93) 
103(85) 
69 (82) 
x: p=0.336 
27 (73) 
96 (78) 
6 7 ( 8 0 ) 
X^: p=0.708 
X\rend:P=0.168 X Trend: P=0.440 
Sunscreen use 20-39 40-59 
60-79 
2(13) 
16(29) 
12(29) 
x': P=0.438 
4(27) 
16(29) 
15(37) 
x: p=0.670 
X>rend: P=0,346 X Trend: p=0.395 
Appendix 7.1: Association between the duration of Sun 
protection and age-group 
K-W: Kruskall-Wallis Test 
Sun Protection 
Hats 
Long-sleeves 
Shade seeking 
Age 
20-39 
40-59 
60-79 
20-39 
40-59 
60-79 
20-39 
40-59 
60-79 
Summer 
7% 
20% 
40% 
K-W: p=0.0002 
0% 
0% 
0% 
K-W: p=0.1353 
45% 
43% 
25% 
K-W: p=0.0215 
Winter 
2% 
3% 
43% 
K-W: p=0.0044 
49% 
56% 
54% 
K-W: p=0.3576 
28% 
27% 
24% 
K-W: p=0.5867 
Wilcoxon sign 
rank test 
p=0.6963 
p=0.0426 
p=0.9071 
N/a* 
p=0.4187 
p=0.0924 
p=0.7696 
Appendix 7.2: Association between the niunber of 
applications of sunscreen and age-group 
Age 
20-39 
40-59 
60-79 
Summer 
N (%) 
<5 times 
2(7) 
10(33) 
4(13) 
2 
X 
> 5 times 
0(0) 
6(20) 
8(27) 
: p=0.269 
< 5 times 
2(6) 
6(17) 
6(17) 
2 
X 
Winter 
N (%) 
> 5 times 
2(6) 
10(29) 
9(26) 
: p=0.913 
Appendix 8: Association between sun protection utilised 
with skin type 
Hat: 
Always Burn 
Burn/Tan 
Tan only 
Long-sleeves: 
Always Burn 
Burn/Tan 
Tan only 
Shade Seeking: 
Always Burn 
Burn/Tan 
Tan only 
Sunscreen Use : 
Always Burn 
Burn/Tan 
Tan only 
Summer 
N (%) 
36(15%) 
125(53%) 
19(8%) 
X :^ p=0,901 
12(5%) 
22 (9%) 
5 (2%) 
l- P=0.142 
41 (18%) 
136(58%) 
23(10%) 
!•• P=0.752 
32(13%) 
96 (38%) 
18(7%) 
x: p=0.343 
Winter 
N (%) 
34 (14%) 
94 (39%) 
13(5%) 
X^ : p=0.259 
39(16%) 
133(55%) 
22 (9%) 
x: p=0.299 
41 (17%) 
128(53%) 
21 (9%) 
X^ : p=0.295 
38(15%) 
107(42%) 
15(6%) 
x':p=0.113 
McNemar's p 
0.439 
0.001 
0.157 
n/a* 
0.157 
0.025 
0.564 
0.414 
0.248 
0.317 
'• n/a Comparison not appropriate 
Appendix 9: Association between the knowledge and 
attitude questions with age-group 
Aoe-Question ^ Agree Disagree Neither group 
Feel healthy vj\ih a 
tan 
A suntan protects 
f rom cancer 
If 1 reapply 
Sunscreen 1 can stay 
out all day 
1 take care to avoid 
the midday sun 
On a c loudy day 1 
don ' t worry about 
burn ing 
1 only use sunscreen 
on weekends 
20-39 
40-59 
60-79 
20-39 
40-59 
60-79 
20-39 
40-59 
60-79 
20-39 
40-59 
60-79 
20-39 
40-59 
60-79 
20-39 
40-59 
60-79 
13(33) 
36 (30) 
18(22) 
1(3) 
10(9) 
7(9) 
7(18) 
25(21) 
17(21) 
33 (85) 
96 (80) 
71(86) 
2(5) 
3(3) 
13(16) 
13(33) 
13(11) 
4(5) 
13(33) 
66 (55) 
40 (48) 
X^  p=0.021 
24 (63) 
89 (76) 
50(61) 
X :^ p=0.039 
30 (77) 
88(74) 
53 (64) 
X :^ p=0.088 
3(8) 
16(13) 
3(4) 
!•• P=0.168 
37(95) 
116(97) 
68 (82) 
X :^ p=0.006 
25 (64) 
95(80) 
61(74) 
X :^ p=0.001 
13(33) 
18(15) 
25 (30) 
13(34) 
18(15) 
25(31) 
2(5) 
6(5) 
13(16) 
3(8) 
8(7) 
9(11) 
0(0) 
1(1) 
2(2) 
1(3) 
11 (9) 
18(22) 
